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liEAT-SJGDIZRi:^ APPARATLS FOR C^SSCT^C OcT nEFMD-IJi.'^iPMIO'iL 
TKXSS^ OOPKISING A PAIR CF .HLTCAm* CPPOSTE PHASE 
TIWNSinCNS CF A WDRt >EDHiM 

FIELD OF TIE INVI^^^CN 

•Ciis invention relstes to heat -engineering apparatus for carr/ing osit 
thsii3>^dyn3cd.cal processes ocxtprising nutria IV/ opposite phase transitions of a 
work mediira. Such taitually apposLtB phase trznsitio^s ocxajx each in a phase 
transiticn oczpartiiEnt of a work cSiadDer. 

•Ck terca •■jork diarber" designates a chaniaer of the heat-eiigireering 
apparatus of practically unifont pressiire in xhich piSrs of irutuclly cppcsite 
phase transitia^s tsJce place v*hile the tena '-pcjise transiticn cocpartaent* refers 
tc portions of the work chjirber in -^hich cne zf the :njti:aily oroosite phase tran- 
siticrs occiars or, in other words, the phase cf the work medixjm suffers a one-way 
transfonratico, e.a. a Liquid is evaporated cr a ^-apour is condensed cr abscr=>ec. 
Each work cr^jber has at Least t-o of such pc^se transiticn j er ^^ artrneir.is. 



of heat or pressure reduction vapours segregate frcm a solution. However, a 
phase transiticn is also an inverse oourse cf the aforesaid process viiete \*;mours 
are condensed by neans of heat abduction, or are caused to be absorbed by a solu- 
tion. :'lttually opposite phase transitions occur, for instance, in phase tra=si- 
ticn cccpartiaents of the work chaifaers of nulti-ef feet and nulti-flash evapo- 
rators, sorpticnr-type refrigerators and heat ptsps. 

KaMTi heat-enginpering apparatus of such destinaticn consist, as a rule, 
of cylindricai vessels or receptacles, pipe hnnrilps and of extensive pipings ooo- 
necting various units of the apparatus ^<^UJdl permit, therefore, an explxsymect of 
expensive < T^ i\»^it-innai manufacturing technologies only. Moreover, due to tbe 



u^c^gpccnt; cf the n^^zimoa 



As is kno«i, a phase transition ta>ES place vten e.^, uncaer -J^ cciicn 
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\^ariety of CTplcyed units the watJt counters of the kncwn h£iat-<3v;inDer±ng -lipoara- 
nss of U>e abo^^2 centioned t^npe ^re anything bat crzrpacx. This, on th* cos. hand, 
^taiis urxiesixed tcsiperatxire- and pressure losses thus mafawurably affecting 
t^c efficiency of the apparatus and, cn the other hand, disadvantaqeo^y in- 
creases their space requirenents. 

Such difficulties have partly been cdtigated by an introduccion of heat 
exchangers in the form of casings or boxes. Suc±i casings are oonstrucvonal 
upits fcrned by pairs of cocifimng plates the mutual distances of viiich are f ixEd 
by spacers therebetween. Ttie spacers may be prcruberanoes eirtacssed frcra aonfin- 
ing plates, or inserts lite padungs disposed between than, or else oction-al cotn- 
binaticns of such expedients. 

Esployiro heat-esochangers of this t>-?e has the obvious ad'.'sntazs that a 
ccnsiderable portion of the heat-encineering apparatus, acre particularly its 
":^at-exchangers are enabled to be prepared in nc-chijnized rass production ry neans 
cf up-to-date manufacturing tecrnology. As an 'sxarple reference be -:a?cen to 
the single-stage e'.-aporat^.g ard ocnaensir.c plant "TS-p r;?-36" of tjr.-3 zLn 
j-t4i_rex-Aifa-Laval-Gruppe for delivering a fresh vater supply of naritiae '-ressels. 

In this jOKJwn heat-engj npfring apparatus evaporation of sea -atsr and 
condeiBaticn of vapours /actually steaiV generated thereby, respectively, occurs 
in a pair of groups of casings abutted groupwise against one another. A pair of 
adjacent casings have a r^innT-r^ coafining plate ^iiich provides for a i»at-transcer 
relationship therebetween. The two groups cf casings are disposed ahc\e cne an- 
ctter in the enclosure of a cylindrical receptacle. Casings enclosirq phase 
transitiaci caqpartzents are open towards the interior of the receptacle so as to 
enable vapours to flew from one ^roup of casirjgs L-uo the other one. T^sis, a 
vaik. rtywrt^r of the Jtnowa heat-ojgineeriny apparatus under discussion oaasists of 
tluree portions in that its phase transition ocnpartnEnts in the casings oommni- 
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»ta vithcne aax.-^.- ^ rc^ r^<^pt^ ^^.^^ 

« a tx=«siticr» or third =a,pam«,t. a,«^Uy. tte r^eptac^e is an iMis- 
pensable part of e» apparan«> with«t *i* its object that is evapcratio, ^ 
ccnd^^^ or r^soally cj^te pha^ tr^iti^ ^a^cc te obtai.-«d. tt>««r. 
the r^oe^tade ,*i*, .^essariV, has tc sized for the pressure prevailing ^ 
the «:rk cr•.^^ters c£ the appara^ «n oevi<«siy be prepared by .^ans of cxzu^n- 
ti««l «ufacn:r-_^ te*nology =„ly. B^. s«S, heat^-i^^eri,^ a^ 

ais are, partly, still unsuitable for ne*aniaed aass prtiductim. 

amuc CP TBE DJVEjnr&i 

M The present ii:«ntion aiins at eliainati.-.c ocrv^tic^^ nar-.cruri.-.g 

tecinolocy froa and fitting e^lc^t of nechanized ,^ proj^ in liOng 
of heat^-«ri« appara^ of the alx« .Ascribed ty^^ as Ear as possible. 

^ ^ cbject Of the present invention is, essentially, pro.-isic« 
Of a heat^ngii^ring apparatus v*uch permits to oarrj- out processes ca^risi.-.= 
=.tually crncsite t^^ansiti™, s^, as e,^ratio„ ard a«tens.-^n -.^tto^ 

necessity of ci^Ug the heat^xchan^ of tte a^^ratus i. a «s^ or, 
= S«t it differently, with the olinunatio, of the aforesaid transit-en or thi.-d 
c^r^^aru^ Omseq^tly, the casings tl««el,«s have to be resc«^iil« the 
ectixe peric==noe of a desired then,o.3y„»icalpro«s. This applies, abo« 

!0 ail. to o«±«ing a voric fro. phase transition =a,«r.^ ^ 

ether e.a. fran an evaporator i«o a ocndenser. ito«ev«r, it also a^^iies to 
a^iliary equipnents such as demsters. a»d«si«g vessels anj the liie. 

Sam>arily. casii>gs have to be provided whid, ensure by thaiselves the 
-Ola Eerfer^ance of a desired thenno^lynasical process ^, thereby, to 
pi=auoe ccrptete heat^,i,,eering apparatus by neans Of n«i,^ 



ae in«nti^ concept consists in tte perocpticn that if oasi^ 
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prising phase transi^acn ooipartinents are abutted gainst one another either edge- 
wise or flatwise, their oanfimng plates and their spacers already- pennit a 
direct oonnecticn between asscxaated phase transiticn ccrvartrrents an3, thus, a 
to-^ eiimnaUm of the above mentioned transitioa or third corpartrent viuch, 
ot>.irwise, would be indisperi;abl£ and voild require ccnventicnal rarmfacturing 
technology.. >toreovor. it has been recognized that spacers can be fashioned in 
sudi a manr^ that in ooc^,eratuan -^th their oonfining plates tiiey capable 
perform also the functions of auxiliary equiprents. This pemrits to cptionally 
increase th^ nuiter of work chanters and, thus, to obtain req-^sted outputs e-.^- 
in case o; relati^-ely L-.tricate r^at-^.^ineering apparatus sucii as nilti-neffect 
or multi-fl^ evaporators and scrptiai-cv^ refrigerators prod'oced in rrechaniz^ 
raass productjxsi. 

l^ius, tlie invention represents an iirwrc^^ient of 'r^-n heat-engineering 
apparatus for carrying at*. thenzo-^Jynamical processes comprising pairs of rmta- 
aily opposite j^iase tra^^siticns of a -^orf^ nedi-^ ti.e phase transioicn o^^z- 
nents of vAiicti are locateo, in casings ccnposed of cxnfining plates and spacers 
therebeu«en .«here the contL^ing pLites ser^^ for heat transfer between adjacent 
phase transition oarparteEnts. -IMs irpn^^^t coisists in that at least ^ 
^ chambers are provided, a.- pJ-^se transiticn occpartiEnts of each «or!< 
chanter open directly into one arctic. 

It will be seen that work <iiairbers never extend b^ycnd their casings 
whether the latter oocrprise cne or more ocuplete work chanters or only one or 
note phase transiticn cxEpartments the counter parts of v*Lich are located in ad- 
jacent casings, Cius, essentially, only casings have to be nede the sain advant- 
age of vi-.ich is just their suitability for nechanized ra«=? producticn. 

Horever, the heat-engineerLng apparatus aooocding to the invention has, 
in additim to being inexpensive due to the possibiUty of enploying med^anized 
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.^s pro*«i„, further ocnsider^le ^^t^. b«,i:, «th, -.-^^.^ ori.i- 
na^ in Phase tr^^ition oxpart^ts can be a«i«ed inside casi.^ pract:^- 
cally withc«t pr«sux« drc^>s .lixecUy to places of inverse t.-^i.ic^, 
that is fr.„ «e phase transiticx. o»part.«,c of a «orv *^ ^ 
Phase trar^tion axpar«en-c ^-^ ^ ^ ^ 
efficiency of the apparat.^ i^ o«ai.«,. ^ 
sudden decease of space re,ur«»,ts w:-a* i3 du. to t»» eli^ti^ of tr»si- 
Uc« or third ccrpart^ents as has been nenticned ahov.. Even i.-, of . ploral- 
ity of *a««s there is . no nerd to place their c^L-^ in 3 -.^tu-lx.. 
f^orthe.^, ewn ir.-^te he.t-«»pneerin, afj^ratus can readily be claa«d 
because their casings are directly accessible and dis^^table vitixxit ti« 
sity of reaving them fran lar^ units su^i, as receptacles. 
BiOEr DESC3!IPnCN OF THE DRiWEC 

Ifereinafter the inventic will be described in greater entails hy cit- 
ing reference to the accorpanying dr^ 1^ ^ ^^^^ 

n«,ts Of the heat^ngineering ^tus ao^rding to ti« invention and „hi«: 

Fig. 1 is a la>gituSlTal sectional vie- showing characteristic features 
Of casings used with the imaitiai. 

Fig. 2 sho.^ sa«=.-hat .-oiified casL-^ lite«ise in a lon5ituii.-.al sec- 
20 ticnal view. 

Jig. 3 represents a togitudinal sectional via, of further exerpUf ied 

^=Ti*Tn riiT TE nts of casings, 

tig. 4 illustrates still further exenplified «*«ii:«,ts of c^si.^ in 

a Icngituiinal sectional view. 

Fig. 5 is a LzngiturUnal secti^ view of an other ex^Ufied «todi- 
msnl: of a casing. 

Kg. S shc«s stm other exemplified casing in a K«gitaSSnal s 

tionai view. 
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FiTT. 7 repr^£«ncs, bi' '-Jty of exa-Tie, a further eiteiiirEnt of a jxiir of 
casings likewise in a IcntrLtudinal secticnal view. 

rig. 8 illustrates a exxn^ticnal oovecticn di^am of a rtj.ti-f feet 
evaporator with t^..je stages. 

Fig. 9 IS a sidc-elcv^tional view of an evaporator accordii^g to the 
inraticn entjodyijig the connector, diagram shoai in the previous Figure. 

Fig. iu .shcv« a frmt^J^tional view of the riau-effcct evaporatcr 
illustrated in Fig. 9. 

Fig. 11 ropresents a secti-^nal vi^^ taken alcng line ;a-:a of Fig. 9. 
f'ig- ^ illustrates a sccticr^ vlow t3.<en alcr^ line XIZ-:ci of T.z. 9. 
Fig. U is a sectional view taken aOong line Xiri-xril cf Fig. 9. 
Fig. 14 sho-s a sectional view taicen alcng lijK rov-XT^ of Fig. 9. 
Fig. 15 represents a ocmecticn diagram of ruiti-^losh <r.-iiccr.i^or -f 
omventicnal de?iign. 

Fig. 16a illustrates a part of a heat-engineering apoaratus according 
to the invention encoc-yirig t.»ie oonnecticn di^sTi shorn in Fig. IS in a i^g- 
itudinal sectional -/iew taken alo-g >\-Ia-.^T[a cf Fig. 17a. 

Fig. 16b is a secticnal ■,-iew taken alcrc line '^Tb-:<:/Zb of Fig. 17b. 

Fig. 17a shews a sectional view taken along line .Wlla-XVIla of Fig. 16a, 
X7b represents a secticnal view taken alccg Ure XVUb-xvnb of 

Fig. 16b. 

Fig. 18 illustrates an elevatianal view taken alcng line .^m-xvril of 

Fig. Ifib. 

Fig. 19 is -n elevatioial view taken along line XDC-XDC of Fig. 16a. 
Fig. 20 shows an elevationel view taken alcx^g line ;<X-XX of Fig. 16a. 
Fig, 21 represents an elevaticnal view taken aioog line XXI-Ka: of F- g 

16a- 
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Fiq, 22 iilustxatcs an -ilcvaticnai view r,a>tcn along line >OQ*I-x:<II of 

Fia. 16a. 

rig. 23 is an Glevatiovil view taken along line }OaiI-?CCIII of Fig. 16b. 

rig. 24 shows a perspective view of a detail of Figs. 22 ^nd 23. 

Eig. -5 represents an cievatiorjl view ta:<cn along line ;CCV of Fig. 

16b. 

rig. 26 illustrates an elevatioruxl view taken along line }0CVI-30CVI of 

Fig. 16b. 

Fig, 27 in a sectional view tjJcen along line XXVII->KVII of rig. 16b. 
10 F_q. ZQ sh>c a perspecii'^ '/icw cf a detail at an eniarood scaic. 

rig. 29 represent. *- a secticnal view taten along l>e XXIX-XXIX of Fig. 

16b. 

rig. 30 iliiistrates a 3ctaii of an other exenplificfd ectxxiiracnt cf the 
in-ycnticn in a sectional perspect:;.^re view. 

rig. ji is tr-e ccr-'iectu. diatfra--^ of an ether roilti-ila^i;; o%.'apcratcr 
eccocylnq tl-je invention. 

rig. 32 a sioe-ele'.'aticral view cf the =iiiti- flash evaporaccr 

eRbodying the conrecticn diagrao illustrated in Fig. 31. 

Fig. 33 represents a front-elevaticnal -/iew taken iLlong line .^OOCHI- 
20 -XXSail of Fig. 32. 

Fig. 34 illustrates a spctinnfll view talcen along line XXXIV-XXXIV of 

Fig. 32. 

Fig. 35 is a sectional view taken along line of Fig. 32, and 

Tig, 35a being a detail thereof at ai enlarged scale. 
Fig. 36 shohG a secticnal view taken along line XXXVI-XXXVI of Fig. 32. 
Fig. 37 represents a serrinna) perspective view of a s*-iil further 
exesplified enbodunent of iswenticn. 
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Fici. 38 iUustxates a rodiiicd fcna of a d-t^ of Fig. 37 lixc*,-ise in 
a aectlcnai perspective \'iew. 

Fig. 39 is a partly ocnwticnal ocnnectian diagraa of a *^crpticn-f.pe 
tt-'frigeratcr. 

Fig, 40 shorfs a secticnal view tiJcen along lire XL-XL cf Fig. 41 of an 
excL^pUfied refrigerator entodyijy; the cxraccLxn diaqraa acoorei:^ to Fig. 39. 

r.g, Al represents a trans\rerse sect icnal view taken aloig line Xi::-XLI 
of rig. 40. 

Fig. 42 illirstratcs a partly secticnal vlsw taKen alcrq line :cjLl-y^l 

:o of Fic}. 4:. 

Fig. 13 is a top view cf lot^l of "ic. U at on eniar^ 
Fic. 44 shews a top view cf ti^ refrigerator ertxxiyir.g the ocrj^jcticr. 
*iiagr;xa represented in Fig. 39. 

Fi^. 45 is a fronts le\'aticruil view taken along line :CV->XV cf F-q. 44 
Sane reference characters designate siiailar details Lhroughout the draw- 
ing, Oinerally, it is to be noted th^t ci^jinters and t-Seir phase tr^r.siticr. 
ocxiparr.Der.ts and sub-ooapartaents are referred to by iter nmerals. Sofar 
chaubcrs and/or chacter portims of the saae nature or fa-^ction are =eant, the.- 
afe distinguished frtm cne another by suffixes in ee foc3 of cxs.tai letters. 
20 If furti^er distingxiishing is needed t.^ reflerence characters ccnsisti.-^ of tean 
minerals and capital letters are oaqplanerrted by Arabic nmerals. Casings are 
referred to, as a rule, by a joint applicatim of the reference characters design- 
ating their oonfinL-vg plates ard th£ir spacers. 
DESCRIPTTCN CF THE ?SEFESSSD MCDI>€NTS 
EXPL»IS£nON or TEStS 

In the drawing Pigs. 1 to 7 serre for explaining of what is neant in 
the present specificaticzi and claias by t.he tecs "work chaajer", -phase transi- 
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tion ccrpar&ent", "pha:-o transiticn subccrpartaent", "oonfirung plate", "spacer" 
and "casing". 

In Fig. 1 reference character 100 dcsi^r^tcs ccnfinii^ plates which 
pairwise sandwich spacers 102. In the instant case the spacers 102 ccnstitute 
ociipcnent parts indepencient of the ocnfining plates 100, ani hav« packings 104 in 
their front surfaces. li>«ver, spacers themselves nay functicn as packings. 

A pair of confining plates 100 toyether with a spacer 1C2 therebetween 
ccnstitute a casing 100-102-100. If alternately arranged confiring plates 100 
.Tnd rpaa»rs 102 are afcutted ageujist one another flats*ase as iilustrjtod, aijcictr.t 
casings 100-102-100 have pairwise uxim i ccnfining plates 100. 

'"inparrnEnts enclosed each b^- one of a pair of adjacent casings 10C-1C2- 
-100 coaajnicate with one another thrcuch an orifioe 106 in their coiticn ccnfi.-- 
Lng plate 100. .If one of the casirr^ is hooted -iiilo the ctl-icr ere is ooclod 
rhrojgh their extrene confining plates 100, respectively, nutuaUy opposite phase 
transitions of a vcrk siedi-^ will cake place in such oorpartrEnts. Correspond- 
ingly, they will be lah^Tlp d phase transitj.cn ocrpartrents a«2 cfesignated by 
reference characters I and H, respectively. 

A pair of such phase transition oocpart=ents I and II fonn a work 
chanter I-n which is the place where a oocplete therno-dir^cal process ccrsist- 
20 ing of aicually opoosite phase transitions occurs. 

Pig. 2 sha-s a pair of casings 100-102-100 \iiiai differs frcm the pre- 
vious eatxdiment in two aspects. 

Qi the one hand, the spacers 102 are fijoed each to cne of the rmfiju^ 
plates 100 by an adhesive layer 108. 

Cii the other hand, the orifioe 106 is PxtPtrt?d to the entire ocntacti:^ 
areas of as . <y T riffted phase transiticn oanartaaents I and II. in sixii case both 
phase tranaitioa cocpartnents I and II are distinguished only by their functicns 
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and ly the casings in %4uch they are loosed while in tho pnrvious cm they -.-cro 
ijpatiaily scp^atod by their ujiu.ui i ocntzj-dnq plate. 

With the enbodLTicnt stwn in Fi^, 3 the ccnfirvuig pijtcs 100 ird the 
^»acrs 102 ane sutually fbocd by -»^?ldL-Ks dosicrviusd i-/ rrfcr^noe cr-irac-jcrs i:o. 
Mcaieower, the spacers 102 pfrotrude bc^rnd tlw oon£L-ung plates IX in axial diroc- 
tion so chat with autuclly ,-ixittod casinss mtei-stias aro fct=Kl cn both sides 
thert3Cf. In such case f-o scrta cos^-i?* .-ilt/ be iistircui^-.xi. •:^e casi.-«s 
with '-aelcaed on oaafinlrig plates 100 .\re self-ocntoirxid units. T.xi casings cf the 
other sort are fctziad zrf the ccnfining plitcs 100 ard tho protruding portions of 
10 the sc^rs 102 of a pair of c-iir.=s. A L^- :cl.;^:cn r.r,-, -r,w- 

evEir, sirply be obtained by rncans cf self -ion taL-ed jnits with ?a crctrrxUr;-: 
spacer portions instead of -.mch packings ire eoplcr/ed for secarating the rtrtcrs 
cf a pair of seif-ocntainod casings. 

Figs. 1 to 3 shew crtxxiirEr.ts v-.-ih casircs lQ0-iC2-lX abutted AgaL-ist 
one another flatwise alcng ca uu m i confining plates ICO, each cf the casincs en- 
closing a phase transition ocnpartsent I =r II. In other wonis, the phase transi- 
tion ccrpartjcnts I and II ate each in a= ^^^r casL-^g. It is, :TOwc%^r, p-^yh-,? 
to locate both phase transiUon ocrpartaeEts I and U in t.»« sa* casing 100-102- 
-100. 

In Fig. 4, for instance, a pair of casings 100-102-100 are showi ere of 
whi£h ccx^rises both phare transiticn coKartrants I arxl II cf a work chaiaer I-U 
arranged above one another. Such casing differs frtn that stxMi in Fig, 2 in 
that it has a partition 112 Oiich, in the instant case, serves as a spacer as 
«11 and by which the enclosure of t.he casing is siixiivided a Loyer phase 
transition oansartment I and an vjpper phase transition oacpart=Ent II -^lile e« 
<^f^ n ^ 106 ooDoecting both phase transition ooDfiartaents is pamrUfed in ti» part- 
itim U2. TSnis, a %*ole vorJc chaotser I-rt is disposed in a single casir.j 100- 
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-102-100. It. will to scon tJiat, in a siisiiar raonncr, aloo ?t--ase u-jnsiLion oaa- 
paraents havix^ the saoe furxrticn aay be Vccatod above anct*rx in --tuch case 
the nespectiMo \<irk dtuxtxirs will be catpri^cd by ncxc tian 3ie casing. The oaa- 
p-rcnints of t.he right-*»J casi.ir- 100-102-100 Li rig. 4, serve for ccnducxing 
boating arid cxoling ccdi^, rcspectJ.'',^iy. 

Tiic cisfcxxlirient illustnatod in Fig, 5 has Uxevise a cccplete 'jorlt 
c*-jcijcr in a single casing 100-102-100 with a partiticn 112. Here, however, a 
i^'-ise transiticii axt:.ir=cr.t I is j£JOcijt4.<i wi-J- j plurxlirr/ of c;vise *_r--^:.— ci: 
,subcarpart=ur.ts III, 112. 113 and 114 wh.icr. bo i-garajd as ^^i-.os.cns cf i 
sincie phase transitiai cccpirt^iEffit II, Fior sixii purpose the ccnfining plate ID', 
of the casi^Tg i00-iC.''-iCO is, afac/s che partiticn 112, sinuously shaped Li the 
::ar--Ter of a tralr. cf .caves. "I^e Jr.^^ trx-^iticn suxxroirr-xr.ts III. ::2, "J 
ar.d Il-i occqpy each cne cf the vsngs the interstioes bet-jeen tl-^ crests of which 
=ay be closed, as in t.he instant case, ty packings LU and used e.a. for octxiuct- 
ing a cooler rediuiu 

AS will be seen later /Figs. U and 12/, such siixiivisicn nay be appUed 
to any phase tra.-.siticn ccrvarCTcr.z, 

Vfith the ecixsiirent shcu-n in Fig. 6 a piuralir/ cf ox^Lete -wcrlc 
ciiacters are disposed abcxe cne another ia the sace casing 100-102-100. Tte >arfc 
chacfcers are s^jarated fron cne another by msans of «yTnPT^ 102, Partiticns 112 
OQ the s pace r s 102 delimit a phase tTTffTTitim rrnpfirtgfeot I froa a pair of phase 
transitioD subcaqpartsfints HI and 112, and enclcse with a spacer 102 above 
orifioes 106 through niiich the phase transiticn ccupartsEnt I and phase transi- 
tim sitac^artiaents HI and 112 of each wodc ctiastxx I-II1-II2 ^^r,TTr.m^^«.g 
CTie another. As cai be seen, the phase transition subooipartaEnts III and 112 
ooo^ places cn qpposite sides of the phase transition cccpartzent I. Ti^ si^i- 
ificanoe of such arranjenKnt will be explained in ocrmecticn with Fig. 37. 
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Figs. 1 to 6 shew entjodinents wrere confining pla^3S 100 sid ipaoers 
102 are individual cx3trpcnent parts even iocu^ they are lair-'ly f ixtd 5S shown 
e.a. in tigs, 2 to 4. 

Haue<uer, the function of the spacers 102 can be perfonned by the con- 
fining plates 100 thenselves. Such entodiaent is shown in Fig. 7 vters the 
spacers are foized by eirixsssnents of the confining plates ICO of a pair of cas- 
ings- To suggest such fmction of the CTOssnents of the ccr-fininc pLsres 100 
they carry the reference character 102 cf the spacers in cridcets. 

?>or sake of clarity, Figs. 1 to 7 illustrate orJ-y -t<at is -i^ered to be 
10 indLscensable fcr an unaniaiguous interpietatLo.-i of the basic zer:::s /^zk. charter, 
chase transition conpartment, jrf'.ase transition suboarpcirtiner-z, onr!f-'--/j plate, 
spacer and casing/ used in nhe present specification and flairs. 

Since, as a rule, it is a deprsssicn Vrhicn prevails in ■-cix --antexs cf 
heat-engineering apparatvis with wij ch the present invention is ocxKEired, ccn- 
siderably more spacers are enplorv^ in the casings of cperabie apparsrus than 
illi:£trated in the Figures hitherto disciissed, LDcewise, passages fcr canducting 
a wcr?: radivia and the phases thereof as --a 11 as rreans for heating ar^ coo 11.-^ 
respccsible for phase transitions of a woric medium have mostly been asitted frcra 
these Figures. 

20 C3n the other hand, all Figs. 1 to 7 show confining plates 100, spacers 

102, casings 100-102-100 fonnad irj them, phase transiticxi coccartiieKts I and II, 
phase transitim subccmpartments Hi, HZ, ... etc., arjd ori^inps 106 through 
whicri phase transition ooipartments I and n vAiether integral or subdivided open 
directly into cne another and unite to ■ucxk chanters I-IT. It is shoun that 
phase transition ooroartments I and II nay be placed each in an other casL'-jg 100- 
-102-100 as in case of Figs. 1 to 3 and 7, or may occupy the same casing 100-102- 
-100 as illiisLLat ed in Figs. 4 and 5. Aooordingly, also wcrx chartaers I-II may 
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be extencfc^d cwr rrorc than cne casing or ccrTrr::?L>d b-/ a siri^le c^L-;:;. :ticc\tr, 
it will be apparent that a single casing ray oaiprise ewsi several ocrplete wcric 
chantoers. Finally, it will be apprchenckid that the tera 'casing' does ivct rcoes- 
ii'arily desicnate self-contained units, Artually, wirhin sccpe of tl« preser.t 
in^renticn, all structures are deemed to be casings vivich oonfire at least cne 
phase transiticn conpartment irrespectLive of the nuscer of their cocpcnent parts 
which may belong to more than one casing sucn as the ccoau i ocnf ining plates or 
the axial iy prctruding portions of spacers described above. 

T^ie basic terns used in describing and clairaiag the present inventicn 
10 having been clarified it will new be show how -Tarious ^«at-engirseering apparatis 
can be cocposed of casings in ccnplianoe Vi-ith the present invention. 

>ojn-=rFEx:r ev?pc?j\to?s m prdjciple 

Fig. 8 shows a conventional connection diacrza of a thrct: -stage rzulti- 
effect evapcratcr. Such connection dia grarti ar»; well -ccwn in the art and, there- 
fore, the ccnnecticn diagr am illustrated in Fie. 3 vLll be described hereinafter 
by taidng reference to details only whicii are relevant to tht* present in'.enticn. 

Capital letters A, 3 and C added to reference cz'.aracters refer to the 
various stages of the evaporator. Each work chairber oocsists of a pair of phase 
transition ccnpartments lA and IIA, IB and IIB, end IC aid UC, and is referred 
20 to by a carbinaticn of the referenoe characters or che lacter. Ihus, the -^orx 

chairber of stage A is designated by IA-IIA« -Jtg i^Tirk d^actftx of stage 3 by IB-IIH, 
and the work chantrjr of stage C by IC-HC. 

Obviously, the work chanters are upstream work chanters or dcMistream 
work chanters accnrding to miMial relationships of tte various stages A, B and C. 
Tiiijs, work (±ianter IA-HA of stage A is an upstream work ciianter with respect to 
Mark chanter IB-IIB of stage B v*iich is, in turn, a daaistreani work chanter as 
regards voxk chanter lA-IIA of the previous evaporating stage A, and an upstream 
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vorit cha.iter ill relation to ci^arter IC-UC of ti« subsequent evaporatiixj 

stage C, and so cn. 

A solution to be evaporated is introduced through a passage U4 :=to 
the phase txansiticn ocfrpartnent lA of work chacter lA-IIA of the firsr evapo- 
rator stage A viiere it enters in heat-transfer relaticnship with a heating ^edi-oa 
such as steam flcwing in a passaoe 116, and becoiEs parUy evaporated. Z^, e« 

transition oarpartrEni: lA perfcrrs the r:ncticn of evapcraticxi arxi. =ere- 
fore, is lahellfld -evaporating* phase transition caipartnEnt. 

Resulting vapours are oaidurted throi*=h a passage UfiA into z^isse trac- 
siticn coapartSEnt IIA of vork chanter lA-IIA wre they are oonctensed. teard- 
ingly, this ccnpartnEnt is rBferred to as "ccnaensing- phase transiticn ccr=:art- 
ment. 

The ocandensaticn heat of the \'apours is used for teating the par^v 
evaporated solution which flows fx-on the evaporating phase transiticn r^^- 
lA through a passage 120A into the evaporating chase transiticn ccnpar:=Er- 3 zf 
the vork chanter IB-HB of the seccnd stage B cf the evaporator. 

Vapours generated here and oondtcted by a passage IISB into the Associ- 
ated condensing phase transition oarpartment 113 beoooe ccndensed, tieix cxx^ensa- 
ticn heat being ecplx^ for evaporating the sciution vtuch flows from t,^ sragc^ 
rating phase transitim ooipartnEnt IB throu^ a passage 120B into the evscrat- 
ing phase transition oarpartrent IC of the thi^ vcik chanter IC-IIC ^^.-^^^ 
with the third stage C of the evaporator. The reminder of the soluticn in the 
form of a oonoentrate withdraws through a passage 120C. 

Vapours formed in the evaporating phase transiUcn oocpartiiEtrt: IC are 
introduced thrxiw^. a passage U8C into the condsnsing phase transiticn oaic=rt- 
nent nc of the third work chanter IC-CC where they enter into heat-trans^ 
relationship with a oooler nediixn, e.^. water -oidi flows in a passage 122, and 
heoocB condensed. 
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Qcndaisates formed in the oandensing phase transition ccrpartnents IIA 
and UB are conducted through passages 124A and 124B likewise ijito the condensinq 
phase transition ocnpartment IIC fron where they withdraw together with the con- 
densate of Che third st^ge C in the fooi of a distillate throui?i a passage 124C. 

xtefeience character 126 desionates a deaerating passage connected to 
the dxidensing phase transition oocpartsents IL\, IIB and IIC thrtwgh deaerating 
passages 126A, 126B and 126C, respecti^«ly. The deaerating passa^ 126 is con- 
nected to a deaerator well known in the art and* therefore, not represented in 
Fig, 8. 

Phase transition oon^jartsents of siinilar functions of the individual 
woric chanbers lA-IIA, I3-IIB and IC-IIC are separated frcn one another and frotn 
the anbiency by pressiirs reducing ns^ns USA, L2SB, USC and iSOA, 130S, and 130C, 
respectively, such as ocndensing \«ssels. Referenoe character 130 designates a 
pressure reducing means in a dcwistream section of the passa g e 116 of heating 
steam, and reference characters 132, 132A and 132B refer to pressure reducuig 
rieans siich as tl'jrcrzle crifices in the deaerating pass2ae 12o. :-s i-J ^11 '/z\c^n 
in the art, sucSi means serve to naintain pressure diffe-rences between varixacs ccn- 
densing phase transition ccnpartinents, 

A ICra -EFFECT EVAPORKTOR OOWKSED CF CRSINGS 

Figs. 9 to 14 show an exenplified three-stage multi-effect evaporator 
in oonplianoe with tiie present invention and the connection diagram of Fig. 8. 
As will be seen, everything that lies inside the rmfinps of a block suggested by 
da^and-dot li:>as in Fig. 8 is, togatJ^ with other auxiliary equitxnents, rea- 
lized within casings which are, as sfacswn in Fig. 9, flat-wise abutted against one 
another along canmn confining plates. 

>tore particularly, the three work chanters lA-IIA, 19-1 IB and IC-IIC of 
tte connection diagram shown in Fig. B cure oonyrised, in the instant case, 
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thrcs casings because their evaporating phase txansiticn cortsartsnents are, in ccm- 
plianoe with an additicnaJ. feature of the present invention, subdivicJed into two 
casings. Bie significance of such expedient will be apparent in the coarse of 
the following explanaLions, 

For sake of siqpiicity, the three casings will be referred to as 
"first", "second" and "third" casings. Hisy are illustrated in Figs, il to 13^ 
respectively. 

H^e first casing shjwi in Pig. 11 and the seocnl casing shown in Fig. 
12 endose subocrpartments lAl, IA2» IBI, IB2, ICl and IC2 of subdivic^ evapo- 
10 rating phase tzansiticn COTpartnents IA1-IA2, IB1-IB2 and IC1-IC2 v4u.le the third 
casinc shown in Fig. 13 encloses ccndensinc ohase transition cxpartnents IIA, 
IIB and IIC. Phase transition oocpartrents and subootrpartrer.ts of similar zxnc- 
ticn /evaporation and condensation, respectively/ of the three work chanters 
IA1-IA2-IIA, IB1-IB2-IIB and IC1-IC2-IIC are located above one another in indivi- 
dual casings vrfiile the casings therselves are abutted against one arsother flat- 
wise along oonrcn confining places. 

Uiere are two sorts of confining plates 100a and 100b whidi, likewise 
for sate of sijrpUcity, will be referred to as "first" and "second" confining 
plates, respectively. 

20 ^iaoers of the three casings all di f fer from one anotter and are, there- 

fore, referred to by different reference ciiaracters 102a, 102b and 102c as "first", 
"second" and "third" spacers, lespectiwly. They are shown in Figs. U to 13 
each with a confining plate therdbtiund. 

First ccn fining plate lOCa is ^^nrTipn to the first and second ^-asi n ^ 
/Figs. 11 and 12/. It has orifioes 134A, 136A, 134B, 136B and 134C, U6C fay 
vAiicii a uniform pressure is ensured in associated evaporating phase transition 
subocnpartiDents lAl and IA2, m and IB2, and ICl and IC2, respectively. 
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Seocnd confining pl^te 10* separates subdivi^ evapora.i.^ phase 
transitia> o»part=e„ts IA1-U2, 31-1B2 and ia-IC2 fro. u«ir associa^^ «x>- 
eer^L-^ Phase transition c.„>.«^ IIA. II3 ^ xiC. re^«i,, ea^^ 
th. thixd casing Aig. U/. It i. ™ to the secavj casing /Pig. 02/ 

the third casing /Fig, 13/, 

liie three casings, sofar descrii«i, fcnn a ft.«i^ .^^ 
-stant ^Iti-^ffect evaporator is ^t and details of v*u* are as follows 

^beginvdth, "in i» af^reciat^ that ti« cox^^sing i*ase transi- 
ts o^part^t Of an ^txeao «Kk ^ ^ ^t-transfer relationship 
-th the evaporating phase transits™ o^^^t of a subse^t ao«^ 
Chafer through a ™ cr^.^ ^ 
oxpart^-nt IB1-IB2 of ..e seo^ -^^ ^ ^ teat-transfer 
-l^tionship v^th the cc^aensing p^^ transiUoa ca,pa«^t m of t.>. 
vorsc banter IA1-IA2-II.. v^le tte .^ti,^ p^ase transition o^^t "C- 
-IC2 Of the thi^ ,^ ^ heat-transfer relaticr^.^i. ..- tn 
the a»de„sing phase transition oa^r^t IIB of tte sea«l «ork ch^ter lBl- 
-IB2-m thr«^ the ca^ sec«d confining pUte 1.0b of tte se«^ a:., 
casing /Pigs, 12 aixl 13/. 

f^^ther^re, at t.-. da-ns^ e«r«a^ of each of tte evaporating 
Phase transitio, c»part^ts there is an ,o«rf la. v«ir through whi* an evanorat- 
i«g Phase transiti^ cc,:par«,«,t a=:„nix=tes With a .1,^^ ^ 
evaporating phase transitir»s*»,,=art»««:IA2 has an ov^ 
do^stream Channel lia«-12QA2 is scWivided by a partition 140« into a va^ 
c-^g passage U8« cn one Side of t^ partition 1«« and a li^ ccnd^^ 

passa^ 120« » the other si^ ^ tte factions Of whi* correspo^ to 

those of the passages USA and 120A, respectivelv in ^k^ 

»«v x^specciveiy, m the cxxmectican diacrara 

shown in Fig. 8. 
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The vapour oonducting passage LL8A2 of the downstream channel 118^2- 
-120A2 opens into a demisting -jcrtex chaitfaer 142A2 dcwnstiEara of the phase transi- 
tion subcoipartiaEnt IA2 vfriicii, in cottplianoe '*ith cne of the main features of ti^ 
present invention, opens direciiy into the ccrK3ensing chaise transition ccnraart- 
nent IIA /Fig. 13/ of the fi:.st vjork charrber IA1-IA2-IIA throu^ an orifice 
106A2 i^iich corresponds to the orifioe ICS described in oorrertion with Figs. ) 
to 7. /&f the vray, sxxii direct connection between evaporating and condensing 
phase transition catpartments applies to condensing phase transition siixoipart- 
ment lAl as well because it is adjacent to a further casing like that shown in 

10 Fig. 13 as will be apparent fran what foilO(*.s/. 

As is kncwn, withdrawing vap^-urs produoed by e'/apcration, boiling or 
pressvire reduction /adiabatical evaporation/ may, e.g^. due to a tendency to foam- 
ing of a parent liquid, carry sray a considerable nurrber of licvdjd, droplets. 
Therefore, phase transition oxpartztents for such prcoesses oucht to be rela- 
ti^reiy large so that floating droplets be enabled to fall back froti the withdraw- 
ing vapours into their parent liquid. Obviously, demister sears sxxh as vortex 
chambers in the flew path of vapours withhold suspanded drcplets and permit the 
enployroent of relatively smaller evaporating phase transitim corpartitents . It 
is an advantageous feature of the present invention that vortex chairbers are 

20 easily feasible within the casir.cjs by corresporeiingly shapi.-g tieir spacers as 
has been shown in OOTnection with vortex charrber 128A2. 

Hie liquid conducting passage 12QXi of the downstream channel 118A2- 
-12QA2 oorarunicates with a siphcn I2aA2 which oorresponds to the pressxire reduc- 
ing means 12aA in the ocnnectian diagram illustrated in Fig. 8, and ocraiects the 
liquid conducting passage 12QA2 associated with the evaporating phase transition 
subootrpartment IA2 of the first work chairber IA1-IA2-IIA with the evaporating 
phase transition sx±>oon5>art3nent IB2 of the second worit chanJaer IB1-IB2-IIB. 
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As is kncMti, siphcns are suitable to ensure a flew exenpt of -.-apours of 
a liquid between a pair of stages of different pressures within relati-wly vd<te 
limits as regards pressurv* drcps and flow rates. 

In case of saturated liquids practically three types of siphons nay be 
distinguished. 

There are cooled siphons in vhich a flowing liquid is celled to t*^ 
tatperature of a domstrejia pressure thereby prewsnting a boiling of the liquid. 
If rno l ed siphons are enployed as ocndensing vessels, a simlar pressure differ- 
ence can be naintained a- with siphcns carc^'ing unsaturated liquids. C:o]jOd 
sipncns are used e.c. w-. multi -effect evaporators for seoaratL-ig chancers of 
different pressures in v,tiich oonoantrates and distillates, respecti-wely , are 
collected. 

Purthermore, there are a diabatical siphons whicii oonnact, in the manner 
of condensing vessels, the liquid containing portions of an upstreara chastaer of 
higher pressure and a dcwnstream chanter of lower pressure, Neverti^less, they 
pre%^t a flew of vapours therebetween. Thus, the pressure difference between 
both chanters stays maintained. A liquid introdiicad froa the i?,-stre3a chancer 
into the dcwnstream chanter beoones boiling and evaporates. Such siphors are 
eitplcN-ed e.g^. in nulti- flash evaporators. 

Finally, there are heated siphons in viiLch heating prociioes a pcaping 
effect in saturated liquids which is the working principle of so-called therro- 
siphon puips. Buis, heated siphnns are suitable to further a liquid fron a dowi- 
stream ciianter of loher pressure into an upstream tjT a p* ?e r of higher pressure or, 
in case of <iianiDers of equal pressures, to raise a l^q^tir^ from a lower level to 
a higher level. Sudi thennosiphons are xised e.g.. in sorption-type refrigerators. 

In case of the present invention cooled or heated siphons nay be ob- 
tained e.^. by associating a siphon with a cooling or heating passage in tte 
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spaoex of an adjaoerit casing thmu^ a u-num ocnfiiung pLate in s-jch a rxsnncr 
that siphon and cooling or heating passage register at least partly with cne an- 
other. 

In the instant case, the siphon 128A2 belongs to the above dtescribed 
first grcwp of sipncns and opens into subcorpcirtirEnt IB2 of the evaporatii^g phase 
transition oaqparunent IB1-IB2. At the upstream cxtxenit/ of this suboonpartirEnt 
IB2 there is a dasi 146B2 vouch is thai the overflow- --jeir 138B2 at its dcMt- 

stream extrecity. The ciam 146B2 prevents that a fMarizcrtal internediate brantfi 
of the siphon 12aA2 be obstructed by Ltpurities. 

T^e other evapcrating phi^se ^r:insition sdsotxportnents ha\'e si-Tj.lar 
features as indicated by the system of referer-oe characters, ifcwever, the pass- 
ages 120C1 and 120C2 leading from the evaporating -pt^sa transition ccrparurent 
IC1-IC2 of the third \*3rJc ciiarrber IC1-IC2-IIC open, in accordance vdth the ocn- 
necticn diagrctfo showi in Fig. 8, into a ouujuii ccncentrate abdac*J-rjg passage L20C. 

Now the significance of the subdi*/isicn of ti« ev-acorating phase transx- 
tioi nrT Tp artments into sutooor^jartnents referred to above can sinply be ea^Lainedi 

In the oomon first ccnfining plate 100a of the aijacent first and 
second casings /Figs. 11 and 12/ there are arifioes 148, 150, 152 and 154 ^:hich 
oonnect paixwise desoendix^ and ascending branches of siphcns USAl, 12aA2, 128B1 
and 128B2. Thus, a subdivision of the evaporating phase transition ocnpartEents 
permits that the siphons have ocnracn intenrodiate branches prcvicfed, with the 
exatpllfied entjodiment, in the secoxl casing /Pig. 12/. Ilie first casing 
/Fig. IV ootJ^Jrises, instead, a cooling passage 156 for ccw3ucting a solotion to 
be evaporated and, thus, ( irmm icating with pa<:«;ay iXA /Pig. 8/. 

The evaporating phase transiticn oonpartaertt IA1-IA2 of the first work, 
c h tw rt i e r IA1-IA2-IIA as an xpstream evaporating phase transition ccxipart2«it can- 
prised by the first and secor^d casings /Pigs. U and 12/ has, in tl« instant case 
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jl-^ in a^TpLijnoe wit^ the oonnecticn diagram shown in Fig. 3, th<e heat needed 
£or evaporation supplied to it at least partly frcra a heating passage 116 in the 
third casing /Tig. 13/ vjhicii is in heat-transfer relaticnship with the evaporat- 
ing phase trcinsition ocnf»rt=cEnt IA1-IA2 through the o ccn o n seccnd confining 
plate 100b between the second and third casings /Tigs. 12 and 13/. 

Cb the other hand, the ocndensation heat in the condensing phase transi- 
tior* occpartnEnt IIC of the third wadt c±iajbcr iCl-IC2-IIC as a downstream con- 
densing phase transiwion oorpartnent oorprised by the third casing /Pig. 12/ is, 
in instant case srA LLkjErwlse in ca r . pl Lmce --ith the oornecticn diocr^ra sicvn 
in Fig. 8, abducted by a fluid f lowir.g in cooling passages 122A and 122b in the 
first and seocnd casings /Tigs. 11 anJ. 12/, respectively, likewise through the 
ULiLUuii seocnd ocnfining plate 100b tJ-^rebetween. 

As has been indicated, the ocndensing phase transition oorpartoents 
IIA, TTH arjd IIC are prcvided in tre r.^ird casL-ag /Tig. 13/ and are likewise 
interoonnected by siphons 13QA and 130B vhich correspond to the pressure reducing 
reans designated by the saiiE reference characters in the connection diagras; shcvji 
in Fig. 8. »toreov2r, their horizontal interradlate branches are recisterinq '-ri.th 
the cooling passage 156 hi a subsequent first casing sudi as shoun in Fig. U and 
are, thus, likewise in heat-transfer relationship therewith through a second com- . 
sen nm fining place 100b. 

Thus, all siphons are in beat-transfier relationship with a oooling pass- 
age. It means that, without enplcying heat excrtangers and pipe conduits, siphons 
o£ relatively lesser constructional height nay be used \^ch is an obvious advant- 
age of the present in^rention. 

The ooodensing phase transiticn ooccartiaents IIA, UB and nc ocoprised 
by the .-hird casing /Tig. 13/ are provided, in the instant case, with means for 
deaeration. 
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C&aera-ion o: (xm^r (^usrbers is -weU oown Li t.-c art:. Tor su=h 
purpose dearating post- or dc*«stream coolers arc iced ^rfxich axe ocrcxct-rd by 
pipe omduits with condenser chanfaers to be doaerdted. As viU be seen, the pn^- 
Sfint iRventicxi penrdti tx> elisLTatc deaerating pipe ocnduits and doun-r^ciT 
coolers as iiKiividual o:y'stxuctiCTial uriits siirply fay secns of catplarenting tlrs 
omdensijjg phase transitiai ocnpartitEnts of tte work c*«±er3 with tfeaoratLTg 
ocrpartnEnts oamiinicating therewith thrajc?i pressure redu=ing neans. The latter 
ensure that pressures ptex-ailing in tS> deaeratL-g axpcxtzer.ts ire, a pn-i. ter- 
med amount, always lesser than the pressures prevailiixj in tne respecti^^ con- 
deaising phase transition corpartrcnts or.d, thus, pr^jer.t a bici^flow of air. 

With the represented ontoiiraent the pressure recicir^ .-ican s of ccnJens- 
inq phase transition oocpartZEnt IIA is a throtUe orifice 132 A /see also Tig. 8/ 
focaed in the seocnd caifining plate lOCb. 

rur^hecrore, ir. the ir^tant ca~^ the ocnder^-^ pr^ cransiticn coa- 
partnent IIA has an extension ISSA upstrea.^ the throttle orifice U2A viiich da- 
lii^its a pre-.3eaerating bay or nicr^ 16a^ therein forred by the third spacer 102c. 
Such bay or niche 16QA ensures pre-deaeration at tte prccer pressure of the ocn- 
densir^ phase transition cocpartnEnt so that less vapour flows into its 
associated deaerating ocxjparmt of lesser pressure Wmii is fa^«^rable frcm a 
therso-dynaoical point of v-iew as will be aviti-tt to tie skilled art vc^r. 

■3ie condensing phase transition oaipart=Ents IIB and IIC are sijaiiarly 
provided with throtUe orifices 132B and U2C and with extensions 158B and i58C, 
respectiwly. 

Moreover, with the represented entodincnt, the ^aerating oonpartjnents 
are located in a further "deaerating- casing shown in Pig. 14 with a third con- 
fining plate 100c and a fcxirth spacer 102d, The enploynEnt of sudi <teaerating 
casings is particularly favoirable in case of a pluraUty of work chaifcers since. 
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then, deaeraticxi of oantosino phaje tOTsitim oarpartrcnu* ^ -eU as cf 
teerting passages 116 of an evaporator can be cbt^ir^ by neans of a single ccn- 
structicnal unit with ^ch the former aOTmicate, as it «re, in parailxzl ccn- 



nection. 



Various deaeration axpartrents in the <teaerating casing are rafieried 
to by reference characters lt2, 162A, 162B and 162C while -ther <fetails are (te- 
si^ted in aooordance with the oc^nection diagr-^ s^x>c^ in Fig. 8. Tha occifin- 
ii^ plate 100c ^ oosncn to the deaerating casi.-^ /Fi^. 14/ a«i to an ^Dove <tes- 
cni«d firs^. casing /Fig. U/ which ar.^, t.hus, in ^^t-trnr^fcr re-it.or^ip w.-, 
one another therethrough as goes forth froa Fie. 9, 

It will be seen that, in the instant case, ail ccxrra. ccnf-^--5 pUtes 
100a, 100b and 100c bet^ adjacent casinos have heat-transfer areas decreas^^ 
in dcMistream direction which aear^ ti^t the r^iat-tra-^for area m an ipstrean 
tranH.tian crx:^^^ is cr^z^r r.-^n z:^ r^z-^^^r area a suose- 
quent dcx-nstream phase transit!^ crrrpaitrent. £.a. the heat-transfer area of 
the evaporating phase transition oaipartrent IB1-IB2 is greater than the hs..t- 
-transfer area of the subsequent dcw^stxeac e.-aporati.xf phase transiticn cc^.- 
r^r. IC1-IC2. I^e sane applies to ti- heat-txansfer areas in the deaeratinq cas- 
ing .sho-n in Fig. 14. the heatH^ransfer areas of upstream ^<S,art^ 
beinc relatively greater foUo-s th^ relatively lesser tar^^^atuie dif fierer^ 
are needed for the transfer of an equal annunt of heat. Ccnseq^y, siphais of 
relatively cesser oanstrvictionctl height may be enployed. 

The nunfcer of functional ixiits ocusisting eacii of a fijrst, seaxd and 
third casing i^ selected aooording to the required perfenrsnce of an evaporator. 
AS sho« in Fig. 9, such units are, together with a pair of deaerating casii^ at 
the extremities of the evaporator, arranged between a frmt plate 164 and a bade 
Plate 166. TJieir raitual positims are fixed by in-and-out bolts cne of ^ i^ 
designataed by reference character 168. 
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The frcnt plate 164 carries *Qrlous pipe ends the functiois of Uilch 
cm readily be intfirpEetc<i on basis of their refercnoe ctaract^rs so that a de- 
tailed description thereof nay be dispensed with. 

It will now be apparent that the G\'aporator shcxi in Figs. 9 to 14 is 
ta perfonn all fiavxions ispliod by the oonnection diJ^TTTwn aococding to 
Fig, 8. Mareover, it ensures an eooncaic heating of the solution to be evspo- 
rated anr* a deaeratii^ of vapours without an enploysent of vol VTTri nous raoept- 
acles, intricate pipii>os jnc various ij:pii.a.-ices. All that is repLaocsi by fcur 
kirx^ of casir«s consisting of four kircs cf scaoers oxxi three Jcinds of ocnfiTi- 
10 irr5 plates. Apart frcm extrene functior-il units v*hich border an deae rating cis- 
ircs, any intexnediate group consists cf a first casing I0(a>-102a-100a, a seccnd 
casing 100a-102b-100b, and a third casing lCQb-102c-10Qb %ihici can sirply be pro- 
duced in mechanized sass procucticn. .'iTvicusly, the sace 3=ciies tc oonfininc 
plates 100c and spacers 102d as i-^ell as, practically, to front plate 164 and ■ 
bade plate 1^6 of the deaeratixvg casings 164-i02d-100d and IXb-102d-166, res- 
pectiMely. 

In operaticn, soluticn to be evaporated is incroduoed via the pass- 
^ 114 into the siixiLviuad Tr/apcrating phase transition ocnpartaent ot 
the first vcxic charrter IA1-LA2-EIA. V*u_Le fLcwing in the oooling pa«;s.vje 156 in 
20 tte first casing ./Tig. 11/ it exsrts a cooling arrinn on the 4i i nu ii iafpmMtate 
hrmches of the siphons ISSAl, 128^2, 12881 and 12322 in the second casing /Tig. 
12/ and warms xjp. 

In the evaporating phase transition oaqparcaent IA1-IA2 the wanaed vp 
mlutian is evaporated by the heat cf steam ^dxich flois in the passage 116 and 
ocndenscd in the third casing /Fig. 13/. 

Vapours of the soluticn withdraw through the pywagps 118A1 and 118A2. 
axe (ksdsted in the vortex chanters 142A1 and 142A2, aid are eschausted t hu i mj i 
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the orifices 106A1 and 106A2, rcspccU^^y, into t-^e oorxSensL-^ phisse transiticn 
oaipareicnt IIA /Tig. U/. 

■nie paray eva^xs-atcri soiutioi i-itMrM via e« si^^^cns UflAl and 
U8A2 into the evaporating phase -cransiti^ oaipor&cnt IDl-122 of t^e xaoni 
%«rk cteiter IB1-IB2-IIB. WiUe flowi^ in e« earner intenodiata brantf^ cf 
the siphons USAl and L2aA2 /Tig. 12/ it «ct up the solution to be ev^^ratcd 
flowing in the cooling passa^ 156 through t»« first ooroi ax^ining oLjte ICCa. 

In the ex-apcrating ph^> --jrar^-.^ion cxjcportrent 31-32 a funxcr 
evaporation tjkes pLaoe caused Lr/ ee ^cnccr^tioi :-C3t released in the ccod.T^- 
ing phase transiticn oarparta^nt :ir\ cf -Jy^ fir^jt -^rk ^jri«r l'-L-L^2-IIA .7:-. 
13/ aid transferred thrxxigh the ocnxn aeocnd ocnfirJr.g plate ::Cb. 

The vapours foraed in the evaporating phar^e transiticn ocirpartrB^t 
IB1-IB2 of the oeoond \*:ric cr-arter :3l-:32-i:3 arc exi^aiistcd irra a.-xJ conccr^<i 
in the oondensing phase transitioi ocnpartsent Iji of t*« latter /Fig. 13/. 
Their ocandensaticn heat is transferred to the evaporating phase transitim ccc- 
parts-snt IC1-IC2 of the third wDric c±i«er IC1-IC2-IIC in ths =anner ctescribed 
in oonnection with the first wDtx ci'.aAer lAl-LVZ-tlA. 

Vapcxirs fiotsed in the evafcrating phase transition ccrcdrtzent lCi-lC2 
are ocndensed in the condensing phase transition ocnpartnent nc. Their co«ien- 
saticn heat is rthrtr-ml by oooUng water flnwing in the £v>«^«a^ i?->» 

and 122b of the first and seoond casings^ respectively /Pigs. U anl 12/. 

Hie oocoentrate and the distills resulting fraa t.*K e\^ratLcn o*. 
the solution to be evaporated withdraw fron ew^xaating phase transition cco- 
partjaent IC1-IC2 the passage 120C and froa the ccndensing ^iiase transition 
oaipartjnent nc via the pftss.%je 124C, respectively. 

Air sid other gases segregating in the passage llfi of e« third caaiag 
/Pig. 13/ /actually a oczidensing phase rnwysiMnn ocx^artzaeot for the testing 
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steaiq/ flow through the throttle orifices 132 Li the sea«i confLTi:^? plates 100b 
iiito the deaerating passage 126 and horafroa into the ^aerating martnerit 162 
of the deserating casing /Fig, 14/. In a similar manner, air and cirer gases 
withdraw froa the ocndensing phase transition occpaitnEnts HA, II3 =nd IIC -/ia 
the throttle orifices 132A, 132B and 132C, anri the deaerating passages 126A, 
126B and 126C into the deaerating ccrpartinents 162A, 162E and 16 2C, respecti-jely. 

The deaerating conr^irtoents 162, 162A, ib23 ani 162C being inter- 
connected by further throttle orifices 132, 132A arsi 132B enriciied -r and ce^r 
gases are collectively exhausted frcra the deaerating casirjj .Tig. 14/ throue. 
10 the deaerating passage 126. 

It will be apparent from Figs. 11 to 13 that, in addition -.o ti^ «-.-=o- 
rating phase transiticr. ocnpartnEnts of each work chamber opening directly —n 
their associated ocndensi:ic phase transition caipartrten::3 also all tr-r^- 
tion ocnpartaents of the sane stage are interoonnected through the dfioes 
i06Al, 106A2, 106B1, 1Q6B2. x06Cl and 106C2 in the ocmrm first and ^oand cc^ 
fining plates 100a and 100b, respectively. Hiis neans that ti^ pres-ures rrs- 
'.-ailing in such parallel connected casings are the sane icr each staze. 

For the purpose of cleaning only the bolts 163 ha\« to be loosened in 
vdiich case the confining plates can already be distanced frcm the ^aoers and 
rendered aaoessible. By renoving the bolts 168 the whole apparatus can entirely 
be ^cc^T^^p^ 

Mim-FIASH EVAPORATORS IN PRINCIPLE 

It will now be shorn how heat-^engineering apparatus accorcing to the 
invention can be realized as multi-flash ev<^porators. 

As is knMn, nulti-flash evaporators differ rrcn mlti-er^ct evaso- 
rators essentially by that evaporaticn is effected by pressure redicrion 
/adiabatically/ rather than by heat transmission /isottecaaUy/, VL^ nulti- 
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-flash evaporaticn a solution to be tivaporatcd is, prior lo c.-aporaticn, used 
for the cooling of ocnpartxcEnts whaie condensation takes place. After evapora- 
tion by neans of pressure reduction and practically vithait Ivsatirvg the e^-apo- 
rated solution is either reintroduced into the system for rec^cUuig or else 
partly or wholly replaced by new amounts of fresh liq-^d. 

Fig. 15 shews a oomecticn diagram of a aotT%^rtijonal lailti-flash evapo- 
rator of generally horizontal layout. As reflected by refsrenoe characters 
applied to details of Fig. 15, aost of its Seatures have been explaij^ in con- 
nection with Fig. 8 and need no further description. 

On the other hand, an additional feature is a passage 114, 120 which 
cannects the passage 114 for i^.trtx^JCing a scluticn to be evaporated and the 
pas-sage 120 for abducting the oonoentrate resulting from evaporation, and serves 
for the above nentioned recycling of already evaporated solution. 

A furtJier additional feacore is a rxsp 170 ^Aiic=i generates the pres- 
sure needed for circulating and/cr recirculating the soV.rrion. The latter de- 
li'jers its hcj;^ in a heat e3a±i3nger 172. 

Conventicncil molti-flash evaporatcrs built in coroliar.ce with the con- 
nection diagram according to Fig. 15 are ai^in intricate structures oorrprising 
pipe conduits, separate e\'3poratir.c dr-zzb&rs, corviensers with pipe bundles, 
demisters and extensi\e ^ressels for locatijic such units. Thus, they are unsuit- 
able for .tiechdnized uiass production is was the cise wit-^ oonw^ntional nulti- 
-effect evaporators. 

A aORIZCNTRL WJUn-FLASH. EV7PORA3CR QCtffCSED CF CASINGS 
In oontradistincticn. Figs. 16a, 16b, 17a, 17b and 18 to 29 show how 
ttulti-flash evaporators working in the TTgmngT- of tl>e oonnection tUxyr ^ ^ accord- 
ing to Fig. 15 can be built up of casin:;s ia ccrpliaaae vL^h the present in\ren- 
i-inn SO as to be suitable for Eiechanized T7ta<t<^ producticn. 
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Ura is anaiji a plurality of work chanters lA-IIA, iz-nz carpris- 

ing each an adiabaticaily evaporating pr^ u^-^siticn ocrrcLrtrunt lA iz 

and a oandensing phase transition ocqparSEnt IIA 112. i^e forrrer ^ 

separated fran ere another by pressure reducdr^ neans such as throttle orifices 

Pairs of associated phase transitim cai^artnents of each work ct^r 
are, in the instant case, arran^ abo.^ c« arx^cJ^ in casings whidi, in turn, 
are abutted against one another aat«ise and, thus, pernat the building of eva^o- 
rators of relati^rely small ooistructional height. 

The casings are txiilt up of altogetrer four kinds of ccif ining plates 
lOOd, lOOe, lOOf and lOOg, and t«3 kinds of spacers 102e and 102f which are shown 
indi^-idi^aUy in Figs. 20 to 29 vt^re the^- are .leved frcm line :oyiII->r^ii Li 
Fig. 16b. 

Figs. 18 and 19 shew a front plate 154 and a back ?laze 166, respecc- 
ively, which sandwich a pluraUty of osings and do not need oamentar^'. 

Figs. 20 and 21 r^uresent the saae ccnfining plate lOOd in posirions 
angularly displaced by 180 degrees around an axis X-X in the plane of tie draw- 
ing. 

Figs. 22 and 23 illustrate tne cotifLiing plate lOOe and lOOf , respect- 
ively, -^th ears 174 axoncnetrically represer.c^ in Fig. 24. A«.s X-X are repm- 
sented to shtw excentric positions of throttle orifices 132. 

Fig-.. 2:: and 26 represent the sare amfining plate lOOg likewise in 
positions angularly dii:plaoed ty 180 degrees aro^i an axis X-X in the pla:^ of 

the drawing. "Il^ are distinguished frcca the ccnfining plates lOOd by rel^^ 
large orifioes 176. 

Fig. 27 shows the spacer 102e. Its enclosure is subdivide by a first 
and, in the instant case, horizaital partition 112, into a lower adiabaticaily 
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evaporating phase transiticn o on partment. I and an upper oondaising phase transi- 
ticn ocnpartment II /see also fig. 4/. As illustrated in Fig. 28, the partiticn 
112 has stubs fixed to it throii^ which both phase transition cccpartnEnts I and 
II open directly into one another as required by one of tr^ :nain features cf the 
present invention. Bius, the bores of the stubs 178 perform function cf ti^ 
orifices 1C6 /see Fig. 1/ and are, therefore, designated by t^e sarae referenoe 
character. Uie stubs 178 preAent a backflow of distillate through the orlfioes 
106. Extensions 158a and 158b serve for delimiting pre-deaerating nictes cr 
bays 160 within the condensing phase transition ocnpartrent II. 

10 A seccnd partitim 182 transverse of first partition LL2 occupies, in 

the instant case, a \«rtical position and delimits the cdiabatically evapcratij^ 
phase transition ocnpartiiEnt I against a distillate ocreiucting passage 124 whici 
coimunicates. -rfith the condensing phase transiticn OGtrpar^jient II and registers 
with the extreme right orifice 176 of the confining plate 10 Og /Figs. 25 and 26/ 
as regards the drawing. «s will be seen, the significance cf such expedient ccn- 
sists in that the distillate can be abducted collectively frcm tte rmrtprxHrnj 
phase transiticn mnpartanerrts I as was the case with the previous exHiplified 
eicbodiment where the distillate was likewise conducted in cavities of spacers 5nd 
orifices of confining plates. 

20 Finally, Fig. 29 represents the spacer 102f with first and seoccd 

partitions 114 and 182, respectiirely, which ser^e to fom passages of various 
media as reflected by referenoe characters 114 and 124. 

Ihe spacers 102e and 102f are alternately located between the fnut 
plate 164 and the back plate 166, and are separated from cne another by < > ■ m. - n 
confining plates so as to fiom adjacent casings as shown in Figs. Ifia, 16b, 17a 
and 17b. Since oonfining plates lOOd and lOOg are inserted in alternate posi- 
tions sham in Figs. 20, 21 and 25, 26, respectively, in Figs. 16a, 16b, 17a aixi 
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17b a referenoe to the respective Figure is given in baradtets ber^th the refer- 
ence c*iaracter of such confininc plates in oroer to iixiicate their positions ard, 
thereby, to faciUtate irental reocnstrjction of thr. apparatus on basis of the 
drarwing. 

In the instant case, two sorts of groupings can be distinguished. 

In the porticn of the e-.-aporator illustrated in Figs, lea aixi 17a con- 
fining plates lOOd alternate with confining plates lOOf and lOOe sandwiching 
spacers 102e and 102f , whUe in the evaporator portion represented in Figs. 16b 
and 17b coofining plates lOOf , a pair of confining plates lOOg ani coofining 
plates lOOd form a group likewise with alternately inserted spacers 102e and 
102f. 

Consequently, in 7igs. :6a and 17a each adiabaUcally e\3porating 
phase transition ocxnpartiiEnt lA and IB is associated but with a single condens- 
ing phase transition oampart=ent IIA and IIB, respectively, while in Fics. 16b 
and 17b tlie adiabatically evaporating nhase transition ccnpartrents lY and 12 
are associated eaci witti a pair cf condensing phase transition subacnparrrrents 
IIYl and IIY2 respectively II21 and IIZ2. Tlius, the heat-transfer areas in the 
condensing phase transitiion conpartaents IIY1-IIY2 and II21-IIZ2 of the dam- 
stream work chanters IY-IIY1-IIY2 and IZ-II21-II22 are twice as great as the 
heat-transfer areas in the condensing phase transition oorpartaents IIA and IIB 
of upstream work chanfcers lA-HA and IB-IIB, respectively. In other words, the 
heat-transfer areas of the ocaaensing phase transitioi corpartxrents of wcric 
chambers increase in downstream direction in that the heat-transfer area of ti^ 
condensing phase transition oottpartiient of an upstream work chanter is snaUer 
than the heat-transfer area of the condensing phase transition ccnpartnent of a 
downstream vork chiiifcer. Such association of an aiiabatically evaporating phase 
transition oarpartment with a pluraUty of condensing phase transition subccm- 
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partiEnts pendts to enploy relatively loer oondensij^ phase transition caipart- 
ments because, as is fcxwi ger se, adlabaUcaUy evaporating phase transition 
caipartaents are, for therno^dynamical reasons, relati-«ly large which, in cum, 
«uid require large heat-transfer artaas in associated ca«tensing phase transi- 
tion ocxrpart=Ents. By the above described subdi-^cn of the larter such diffi- 
culties are suitably eliminated. 

Furthentnre, it is seen that adiabaticaUy evaporating phase transi- 
tim oanpart=E:tts of adjacent wrk chanters such as lA-IlA and IB-ra Aig. 16a/ 
together with a throttle orifice at the lower extremity of their carnon c^r^'in- 
ing plates IGOd /Figs. 20 and 21/ that is at a possibly low level fcrsi sipoons 
vhixix functioa cs pressure reducing means therebetr-een. The sipcwn bet^ the 
adiabaticaUy evaporating oaipartitents lA and IB of the first acxi seccnd -^rk 
-chanters IA-HA and IB-HE, nespecUvely, may be refa^red tc by carccsite refer- 
ence character IA-128-IB. Uie advantage of the enployriEnt of such siphons ccn- 
sists in that the vapours cannot escape throuc^ ears 174 by -.tiich the effi- 
ciency of the ap^)aratus would be jec,«rdized. Insteai, they are forced to pass 
the orifices i06A, etc . 

Passage 114 oaiveying the solution to be evaporated has a sinixxts ccn- 
aguration as can particul^ly be seen frcm Fig. 17a so as to s>*ep the whole 
extension of condensing phase transition subocmpartizents IIZ2, nzi, zra, im, 
and condensing phase transition ccnpartments IIB and HA. In otiier words, 
the oaidensi.Tg phase transition oonpartments and sitocpartaents are. alcog 
their whole extension, contacted by the passage U4 vt^ ccnv^ the solution 
to be evaporated so that the cooling capability of the latter is exploited as 
far as practically possible. 

Dsaexating passages 126 and throttle orifices U2 will also be recog- 
ni^ in varims parts of the exenplified eirixxiinent a«i interpreted cxx basis 
6.3. of Fig. 8. 
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in pperatioi, the e^enplif ied multi-flash evaporator perfoniB the func- 
tions ii^herent to the oonnectioi diagram of Fig. 15 vhioi, in turn, can be inter- 
preted on basis of Fig. 8. 

The solution to be evaporated is introduced via the passage 114 ,Tig. 

18/, flews along its sinuous path as indicated by arrows 183, enters the passage 

120, traverses the adiabatically evaporating phase transition ooipartiiEnts lA, 

^ ^' ^ ^ 16b/ and withdraws in the form of a cxDnoentrate 

as indicated by arrows 184. 

V^xxirs pass fron adiabaticclly evaporating ocncartirents through the 
oi±fices 106A, etc, into their associated condensing phase transition ccupart- 

inents and suboocrpartrents HA, ixa im, ITY2, 1121 and IIZ2, respectively, 

as indicated by arrets 169 where they be^ ccndensed due to the cooling oction 
of the solution flowing in the passage 114. Cbndensed valours are collected in 
and abducted in the fom of a disUllate by th^ passage 124 ,Tig. 17b/ as indi- 
cated by arrows 185. 

Air and gases segregating in the ooncfensing phase transition ocnnart- 
nents are abducted by passages 126 and throttle orifices 132, arxi collectiv^y 
exhausted as indicated by arrow 186 in Fig, 16b. 

PNOIHER HQRIZCNiaL MlK^ri^IASH EVA^ 

While the previous eiteJiment consisted of casi-s of the type shoun 
in Pig. 1, Fig. 30 illustrates an exenplif ied eniaodijient the casings of whidi be- 
long to the type illustrated in Fig. 5. 

.^vaiabatically evaporating phase transitiran caipartiiEnts lY and IZ are 
again associated each with a pluraUti' of ««fensing phase transiUon subocnpart- 
nents IIYI, iiy2 and II21, IIZ2, nz3, II24, respectively, whicii enclose pass- 
ages U4 for omducting a solutiai to be evaporated as was the case with tte pre- 
view entxxiiinent /Fig, 16b/, Here, hc^, the passages 114 are sealed towards 
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the aitbiency b.' pacitings 113 /Tig. 5/ --tuch are carried by ^ r-rcvable lid 192 
by means of vebs ISO. Fixijig the removable lid 192 nay be carried out any 
oc¥i',flenient manner e.^. by neans of bolts. 

Other features of the previous exenpUfied enixxiijiEnts such as the 
horizontal partition 112 with orifices 106 for the passage of vapours bet^sn 
associated ocxtpartnEnts, the ^^cal partition 182, tim distillate a«ucting 
passage 124 therebehind and.its throttle orifice 130 are liJcewise recognizable. 

A new feature ocnsists in the enplqyment of a distillate ocnducting 
trough 200 beneath the orifices 106 in each adiabaticaUy evaporating phase 
transition ootpartment ly and IZ leading to a distillate discharging orifice 202 
in the vertical partition 182 at the dowistream end of txoo^ 200. Ihe ^rvant- 
age of surfi ocnstruction lies in the dispensabiUty of the stubs 178 of tre pre- 
-Piously described e:irxDdi::ent which permits an extencted eiiployirent of shee^. teci^ 
nology and, thus, furthers the possibility of nechanir^ mass producticn. 

In cperaticn, the distillate originating frco aaidensaticn of -.-spours 
e.£, in the ccndensing phase transition subccnpartsEnts IIZI, iiZ2, II23 ani 
UZA trickles through their associated oriaces 106 into the trou^ 200 aid 
flows from there throu^ the dischairjing orifice 202 into the distillate ccnduct- 
ing passa^ 124 fron vAich it withdraws in the nanner alxeaSy described in con- 
necticn with the previous enixxiinent. Otherwise, the operation is th- sace as 
-as there v^hat is easily recognized cn basis of the systeai of reference charac- 
ters, 

Efeaerating ssy be carried out essentiaUy as has been <tescribed herein- 
before. Its details, ha-ever, are, for sake of clarity, not shown safe a 
d eacr ating caqpartment 162. 

Vtienever the passages 114 have to be cleansed, the lid 192 with =he 
packings 113 is raioved whereupon the pass^es beoaiE readily accessible fron 
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above without the apparatus itself being disassentoled. After cleansing the lid 
192 is pit back into its position shown in Fig. 30 arxi fioed. Thea the passages 
114 are again sealed to-ards the arrtoiency by the pacxings U3 and the evaporator 
is anew ready for operation. 

VERTICAL HJLTI-FLASH EVAPOPAPOBS 2^ PREJC3I£ 

As a rule, verUcal multi-flasn evaporators are ised when there is but 
l i m ite d ground-space at disposal. 

Fig. 31 shows a ccnventional connecticn digram of sucJi vertical lay- 
cut with t>^,ve stages or work chattters lA-IIA i^-ny. other detaUs of 

the oroectim diagram axe readily rcoc^snized by reference c^.aracters appUec 
thereto viddi refer back to the connection di^tgrams illustrated in Figs. 8 and 
15, resaectively, and, thus, J<-) not need detailed discripticn. 

A VERTICAL MJLTI-FL-^SH EVAPORATOR QOMPCSED CF CASI^)GS 

Figs. 32 to 36 represent an exarpiified entxriizent of the invention in 
the farm of a vertical imUti-flash evaporator which is built up in ccnpUance 
with --hat is delindted by d^zsh-and-dot lines in the ejection diagram of Fig. 



31, 



side^vational '/iew in Fig. 32 fows tlte ger^ral arrangement of 
adjaoerrt: casings whicii are sandulched flar-ri.se by a froit ?late 164 and a back 
20 plate 166. 

^ At eacti of . the <ixtranities of the apparatus there is a <teaerating cas- 

ing with a spacer 102g illustrated in Fig. 34 details of wtum will be easUy 
xecogaized by a oooparisan with the deaerating casir^ shcswa in Fig. 14 as well 
as by the system of enplxjyed refierenoe characters. Tt^ inward sides of the 
deaerating casing are constituted each by a confining plate lOOh. 

Bet3-een both deaerating casings there is a series of alternately 
arranged first and seocnd v«rk casings with oanncn cccfining plates lOOi and 
pacers l£l2h and 102i shewn in Figs, 35 and 36, respectively. 
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Thus, the casings of the instant enixxiiment are tuilt up of altogether 
t3^ kii>c2s of oanfining plates lOOh and lOOi, and three kinds of spacers 102g, 
102h and 1021. intemediate pair of '-ork casings 100i-102h-100i and lOOi- 

-1021-1001 fora a functicxial unit. 

It is seen that the aforesaid first and second casings oanprise eadi a 
plurality of phase transitioa con^partraents of the same function arranged above 
one another. In particular, a first woric casing showi in Fig. 35 encloses a 
plurality of aiiabatically evaporating phase transition bccTJartments lA, IB, . . . , 
XL, IM >4iile a second >rork casing shown in Fig. 36 houses a plurality of condens- 
ing phase transition ccnpartients IIA, IIB IIL, XIM. Thus, a pair of ad- 
jacent casings cocprises a wiole series of oonpiete work chairbers lA-UA, IB- 
-113, . . . , IL-IIL, IM-HT'i. Such arrargenent ensures a suitable separdticn of a 
ccnctintrate frcm a distillate. 

lt« adiabati-cally evaporating pliase txansition corpartirents lA, 13, 
IL, IM are, in tiis instant case, forned as vortex ci^anbers whicii open 
through orifices 106A, 106B, 106L, 106M of a canton confirung plate lOOi at 

the centers of the fbnaer directly into associated condensing phase transition 
ccnpartttents IIA, IIB, IIL, IIM, respectively, again as required by one of 

the aain features of the inventim, so as to connect pairwise an adiabatically 
evaporating phase transition ccnpartnent such as ocnpartnent lA with a oondens- 
ing Eiiase transition ccnpartiiient such as HA of the same work diamber.such as 
work ciiatrber lA-HA. 

lakewise in tte instant case, as shewn in details in Fig. 35a, up- 
streem the vortex chacber ttere are curved nozzles 204 vAux=h ccqprise each an 
initial section 204a of contracting cross-sectional area and a final section 
204b of expanding cross-secticnal area. It is to lie noted Uiat nozzles 204 are 
the aijject matter of Hungarian patent No. 156,428 so that further details there- 
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of may be Ipampd fran the respective specificatim if necessary. With ^jecial 
regard to the present iii\rentian their significanoe consists in that they repre- 
sent anall size cyclones vtiich can easily be formed by spacers and ensure a suit- 
able segregation of liquid droplets as is known from the tteory of (fecdsting by 
means of cyclones. 

Like in the previously described exertplified entxadiments, the work 
ciianters lA-UA, IB-IIB, IL-IIL, IM-IIM are separated fran one anotter by 

neans of siphcais the advantage of viiich has been explained in oannection with 
the irulti-effect evaporator shown in Figs, 9 to 14, 
10 In the instant case, the adiabatically evaporating phase transition 

ccrnpartments lA, IB, IL, IM and the ocndensing phase transition oonpart- 

ments HA, IIB, . . . , ilL, IIM are interconnected by first siphcns 128A, 128B, 
128L and second siphons 130A, 130B, 130L, respectively. 

Moreover, the siphons are located in such a mani^ that the first 
siphons are pairvdse in heat-transfer relationship with the second siphons 
through the caramon ocn f ining plate lOOi of a pair of adjacent casings. Etor in- 
stance, siphon 128B which interconnects the adiabatically evaporating phase 
transition oonpartment IB of \Knk chanber IB-IIB /which is a downstreaa work 
chanber as regards work dianber lA-UA, and an upstream vjork diamter as regards 
20 work chanter IC-IIC/ with the adiabatically ev2$)orating phase transition ccnpart- 
ment IC of the work chanter IC-UC /Wiich is a downstream work ciianter as re- 
gards vork chanter IB-IIB, and an upstream work chanter as regards work chccter 
ID-IID/ is in heat-transfer relationship with siphcn 13QA which intercamects 
the condeisiiig phase transition oonpartment IIA of work chanter lA-IIA and the 
ocndensing phase transition carpartment IIB of work chanter IB-IIB. Obviously, 
siphcn 128A vAiich is the first raenter of the series of first siphcns, aid siphon 
UOL which is the last nenter of the series of second siptens stay out frxan such 
heat-transfer relationship. 
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Howe^^, of the other siphons of both series, it is valid that first 
siahuis ijiterooniiectiiig the adiabaticaUy evaporating phase transition carpart- 
ments of a pair of dcwnstreara work chanters /e.g^. work cSiairbers IB-IIB and IC- 
-ncy are in heat-transfer reiatixanship with the seccnd siphons interconnecting 
tbe coidensing phase transition oar^artments of a pair of upstream work chantoers 
/e-a. w3rk chantoers lA-llA and IB-HB/ through a carman ccnfinii^ plate lOOi be- 
taken a pair of adjacent casings 100i-i02h-100i and 100i-102i-lDOi, respectively. 

Hius, the first siphons I28B 128L which convey a solution to be 

evaporated of decreased tenperature due to evaporaticn have a cooling effect on 
the second siphons i30A, 13CK and prewnt an evaporaticn in the latter. 

Haperimental evidence shews that by such oooling the anount of distillate will 
increase by 5 % with respect to ocnventional multi-flash evaporators with which 
the exploitation of a like thermo^iynamical advantage is omitted because of 
intricate machinery. In contrast, casings according to the invenUon offer a 
relatively sinple neans for such purpose as has been shown. 

A required manner of operation of tte first siphcns 128B, . 
which conduct the solution to be evaporated is ens«jr5d, on the other hand, by the 
enployment of the nozzles 204 -^ch counteract the effect of a sUght oooling re- 
sulting frcm the above descrilaed heat-transfer relationship. 

As is known, the pressure difference required for a unit ciiange of 
saturatim tenperature is relatively greater in ranges of elevated batperabures, 
Thus, by decaneasing the heat-transfier areas in ^pstreaa direction also the 
tecperature drop per stage is decreased by which the pressure range needed for a 
reliable operation of the siphcns may materiaUy be increased and beestings 
avoided. TSierefiore, in the instant case, the heat-transfer areas associated 

with the work chanbers Ifl^m im-HM increase in dcwnstream directicn while 

the constructional height of both the first siphons USA, . 128L and the 
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secojd siphons 13CA. . , 130L decrease in si±3scquent downstreaa stages v*-dch 
.Tcans an allround disiinuticn of the heioht of the appara;ais. 

In the instant case, the first casings 100i-102h-10Ci /Fig. 30/ ccd- 
prise a supply passace 114 for ccnductir^g the solution to be e-.-aporated arc a 
cooling p£:3S<ige 122 for conducting a ocjoier mediun such as water. Both passages 
114 and 122 in the first casings are in heat-transfer relaticcship with tie con- 
densing phase transition ocnpartnents IIA, IIM Lt ttxi seccnl casings i:Ci- 
-102i-100i /Fig. 36/ through otxror. oonfi.-ur.g plates lOOi theretet-ieen. 

Moreover, in the seocnd casings 1001-1021-1001 /Ti=. 36/ rrmpy^^-^ the 
ccndensing phase transiUcn ootpartnents HA, IIM uhere is a heating passage 

116 fcr conducting a heating median such as -steam. This heating passaoe lU is 
in heat- transfer relationship v,lth the tcp portion of the s--r-ly passcge 114 ir. 
adjacent first casings /Fig. 35/ throuch ccrcon confining pXaic-s lOOi there- 
between. 

In cxeration, the exenplifiec exodiment shotsn in Figs. 32 to 36 -^crks 
in the oanner of aciaventianal nulti-flash evaporators inherent tc the ccraec^cn 
diagram of Fig. 31. 

A soluticn to be evaporated flows in the supply passac:* 114 and re- 
ceives, by turrs, the oondensaticn heat of vapours fran the ccritensing phase 
transiticn ccnpartsHnts HA^ . , IIM and of the heating stsaa fran p^c^t^ us. 
•Cie v;aiziEd up soliition is sijpplied through throttle orifice 1?3 into pag*ia^ 120 
and tie first adiafaatically evaporating phase transiticn ccxKsrtsiEnt lA /Pis. 35/. 

The solution evaporated in a first st^ is introdaaed through sipxxi 
12QA into the adiafcatically evaporating phase transiticn ocxpartzEnt IB of re 
subsequent downstream work chanfcer IB-IIB. 

Vapcxirs evaporated in the adiabatically evaporating transitim 
oanpartraent lA and demisted in the mrtex chanber fbrmed thexajy flows threap 
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the orifioe 106A over into the ocndcnsing phase txansiticn caiparCTent tXA of the 
first wock cttacter lA-IIA %rf«rc the^- are ocrxJcracd t/ tJitr ccclir*? act.ion of t.^ 
solution flowing in the passaoc 114. 

A resui::ir*5 axKia-^te /dir,t.iilau;/ is --ntrudixxai tJirougr* siphcn 13CA 
into the next dcMistzGaa condensing phase transition oorpa imai t 113. 

SiailAr perfonnanoes take place in subsequent dcwnstrean vcaif. ciucters 
IC-IIC, IL-UL. 

Frtja the last ii.ork chai*er IM-IIM evaporated soluticn •tl^kJtjws as 
ccrcentrate v^a the passaoc 120 wiile cxxair-'>.xi -.-jpcurs .ire eyt--austed Ln the fom 
iO of distillate •■•la the distillate ccndxxrtin^ uaa.^arc 114. 

Deaeration of ocxidensing li'.ase transition cac(:art=Ents IIA, i:m 
takes pLsoe as --as t^e case e.£. w-ith the rultji-offect ^r.'apcritcr .--'jo^t: in Tlts, 
9 to 14, and does not need further explanaticn- 

A rjKTHESl VEKnCU:* MXXI -FLASH EVTiPORATOR OM^CSED OF CASECS 

Fig. 37 sh:>rs a nUti- flash evaporator designed in coqplianoe with the 
principlB explainfd in oonnectiai vdth Fig. 6, It aeans that here a plurality of 
oorplete work chairbers are provided above one another in single casiisgs. 

Specifically, the spaoe becwEaen a pair of confining plates 100 is 
Mertically subdivided by spacers 102 which carry each a pair of parallel parti- 
20 tiORS 112. Ihe latter delimit, on the one hand, with one anotter a passage 120 
in the farm of a channel for conducting a sQl".rtion to be evaporated .anci, cn ■::he 
other h£nd, with the c onfin i ng plates 100 a pair of pa'yyyjes 124a axl 124b llks- 
wise in the form of channels for ocnrcying a ooreaens^te of e« ^-apours of the 
soluticn* 

In the bottons of these (iiannels or, what is the same, in tte sp^srs 
102 there are throttle ocxfioes 125 and 130 throui^ viiich the soluticn to be 
evaporated and the ocndensaos, respectively, are introduoad fran ifistrean pass- 
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*^ UO and 12*a, 12 4b or chawLs ir.to respecti\« silisoquatt ckD(^.strean pass- 
OTS or channels t^err* -enoath. Since charois of Ctt saic functioi n^jiirtcr vith 

Another ir. -^rtical direction, the-,- erasure ^ thoro\jgh scparaticn tl-t! dis- 
Lili-ite lixro ihe oonccntxate, 

•nie throttle orifioes 128 «xi 130 of one work chaAer do .TCt CTxpul- 
scriiy register vith the respective throttle orifices of a siijsoqucr.t .^«treani or 
cfcwnstream ^-^^rk <±iactxr as is opporcnt fron t>e dra«jig. 

rs» •-rjjrpeckxi passacw U.'r-»>jr. the ;;xer edae or the ?artit-cr^ 112 jnd 
the tcttoa surf^OG of th^ spacers 102 thei^abcvc is dcsiMtod t-/ refererco 
c^.a^^cter 1C6 necji-is e - as -.lil sccr u? seen - the>- aarfcm t:-e sare r.rx^-ji as 
the onfioes IC* .ttich directly coinect ossociatad pnase transition ccrpartrcnts . 

In the ir^tont case, trc ax^inF.^ng phas^; t^^-_:tn ccrcor^r.t; -:t 
each wrk crjccer is sv±>di\-ided ir.to j-,:occrcartrer.ts III -.^ ::2 vciich =air.Tje 
sanciri.cn their associatfid adiabatically evaporatL-ig piiase transition carpartrEnt " 
I within the sace casing 100-102-100 as suggested by dash-and-dct LL-^ in ccmec- 
ticn with the saddle woric cixaotoer I-tIl-112 in rig. 37. 

On the sj.des of the ocnf iniiig plates ICO opposite to the i-.raer 
I-UI-II2 the spaoa bea«en a pear cf ocnf ining plates 100 is stibdi'.lced by a 
partition 206. -Siis is, in the instant case, provided with si^iLoarr 208 at 
20 level with the spaoers 102 as iUustrated m e« lefthand siife of Fig. 37. Pass- 
ages betaieen omfinin g plates 100, oartitior^s 206 and stoulxters 208 :3y be used 
£or ccnveyiug e.£. the solution to be evaporated prior to its enterii*? the pass- 
ao» 120. T herefo re, they are referred to by reference character 114. Alter- 
nately, they aay oaiduct a oooLmg liquid sucii as --ater for a final stage as in 
case of passa^ 122 /Tig. 8/. Jtareover, the shoukfcrs 208 aay be oaitted and a 
oooling fluid rr:rr ;i Tf^W along \ertical paths if =cre suitable for ccrstrjcticral 
or operatxcnal reasons as the r-a*** =ay be, 
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In caperation, a solution to be ev-cporated is E:^^>lied via ti^ passages 
114 as has been described in ocnnectim with Fig. 17a that is alcxig a sinuous 
path indicated arrows 183. Uieraiiile it everts a oooiing acticn cn the con- 
densing phase transiticn subccnpartHEnts III and 112 thrax^ bordering ocnfining 
plates 100. E^^tually, it enters the passage 120 as indicated by arrous 1S4 
/Tig. 17b/ in v*iich it passes, by turns, from tte adiabatically evaporating <xxa- 
partxent of on upstream v«rk cnaaber into a similar ccnpartront cC a subsequent 
da-jistream vork chanter sudi as work chanter I-II1-II2 t^nxxigh throttle orifices 
128. Evaporation in the adiabaticaUy evaporating phase transition oon^iartitent 
I is indicated by arrows 169. 

T^e remaining solution to be evaporated cr concentrate trickles down 
through e^ttle orifioss 12° of tie passage 120 cr char.-^l /the bottcm porrion 
of ad:.ab.itically evaporating phase trsnsiticn ccrpartn^nt 1/ Lntc adiabatic- 
aUy evaporating phase transition ocroartnent of the next -kvnstreara work diamber 
therebeneath vAiere it adiabatically evaporates as irdicated aoain by arrc-vs 169. 
T^e ocna^ncrate is exhausted in direczicn of arrows 134 irrto a .^ext do^-tream 
stage, and so m. 

Vapours formed in the adi^tically evaporating coase transition com- 
partiient I and withdrawing therefrom in the direction of arrous 169 beoare pre- 
cipitated in the condensing phase transition subconpartnerrts III and 112 by con- 
tacting the oool£d confining plates 100. A distillate fomed by tte resulting 
condensate runs down along along the surfaces of the ccnfLning plateo 100 and 
reaches the passage 120 or channel of tte next stage therebeneath via throttle 
orifioes 130 as ir^cated by arrcws IBS. 'Hujs, it passes or^ stage after the 
other each tune taking up new ancunts fiDrmed in reqective ccrriensing phase tran- 
sition caipartnEnts of subsequent stages without being ccataminated by the oon- 
oentrate which is reliably s^iarated from it by the partiticns 112. 
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Ooncemijig a filial stage where the conoentrate ./passage 120 and *rrx:vs 
184/ and the distillate /passage 124 aiid arxws 185/ are abducted refererrs say 
be taken to Fig. 17b or to Fig, 31. 

Air and other gases ma/ withdraw with the distillate as indicatsd bw 
arrows 185. 

The significance of the instant case will now be reaiily urders=cd- 
As is kncwn, ccnfining plates 100 are, as a rule, made of sheet netal aal, thcs, 
relatively expensive ocraponent parts. 'Oe acrantage of ah evaporator as sxw in 
Fig. 37 consists in that practically the entire surface area of a oonfinir:: piate 

10 100 is explcitfid for the transfer cf heet because spacers 102 and shoulfcs 208 

join it, as it were, along edges and» rhus, laa%e it entirely unobstructed- liiis 
is rendered possible because spacers are abrted against ccnfining plates -.nszs 
throttled liquid penetration might be suDsti:=ted for sealing and, thus, -^ry 
small ODntact areas be permitted. QbvioGsly, no quality deterioiraticn cr 
thecnal losses will be encountered due to tr-fxl ing-through of distillate froa 
the condensing phase transiticn subccncartDexs of an upstream work chamer ir.to 
such subcatpartments of a subsequent stage along joint gaps between 'sry^^ eaxs 
and confining plates as has been hinted at axjve. 

An exaiplif iiid detail shown in Fig. 38 differs fran its couite=srt: in 

20 Fig. 37 by that the spacer 1C2 and the partiricn 112 are nxitually incepen^t con- 
ponent parts. In the in£.tant case, the partidxns 112 are extensicns of Lzselzzs 
made of sheets and fit into interstices of tie spacer 102. Such dfesign jeadts 
an extended use of sheet metal tedmology. 

SOFEnCK-TYPE PEFRKERATORS DJ PRDdPIE 

Uie basic idea of the present invecticn to built up heat-enginesrtng 
af^aratus of casings is not restricted to cwmorators. It is possible to ai^ilpy 
such principle with even more intricate devices such as sorption-type refrige- 
rators. 
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sorbiug phase transiticjn oanpartment IIB of a scocni or downstream work (^.aniser 
IB-IIB. 

Cbviously, the first work chairiDer lA-IIA ocrprises the evaporator 212 
and the condenser 214 vrtiile the second work ciianfcer IB-IIB conprises the evapo- 
rator 216 and the absorber 218. Since absorfamg is - according to the tecainol- 
ogy enployed in the present specLficatian - an inverse course of evaporation, the 
respective phase transition ccnpartment is entitled to refierence character IIB. 

As will be apparent, since both work chairtjers lA-HA and IB-IIB con- 
raunicate vdth each other through liquid ocnducting passages 222, 230, 234, 236 
and 240, pressure differences therebetween axe maintained by the weight of Ucuid 
colums. 

Both details referred to above and additional to conventional sorption- 
-type refrigerators ccxisist in a pair of punps 244 and 246 connected between tl^ 
Uquid room and the distributing tray 228 of the absorber, and the liquid room 
and the distributing tray 238 of ^:^e evaporator 216, respectively. T^ey =re 
needed because liquid surfaces in the evaporator 216 and the absorber 218 happen 
to be too small for an effective evaporation and absorption, respectively, if the 
refri^ratcr is built up of casings in ccttplianoe with tha present invention. By 
circaLatirig the respective lixjuids therein such surfaces becoie, as it were, 
artificially increased which, in contrast to con\^tianal refrigerators, is 
readily feasible with the present invention as wtU be seen tereinafter. 

Par vcsck medium an aqueous solution of Uthiua hranide A*iBr/ may be 
used in ^iiicia the lithium brocdxSe represents a cooling agent. 

In c^aeration, a work nediun rich in a cooling agent referred to in the 
art as *'rich solution" is flawing into tte boiler via tte passage 230. Due to 
the heating action of steam flawing in tte passage 116 tlfi cooling agent is evapo- 
rated in boiler 212 fron the rich solution anl is introduoed laa the passage 234 
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iiito the condenser 214 where it is precipitated in the fonn of a ca«fensate 
tiie ooolmg actican of --jater flowijig in passage 122. 

The condensate raised ^ tt^ pressure of liquid cclunns crco ee dis- 
tribaUng tray 238 of the evaporator 216 a«a, thus, withdr^^ fron the first work 
ciiaimer lA-HA. 

In the evaporator 216 the oondasate of tt« cooling agent overf K^ing 
the distributing tray 238 evirates under the heating action of the relatively 
wanmt brine ftoring m passages 220 -.Mch, « turn, cools down and carries off 
&e useful cooling output of the re^gerator. 

condensate of the ooolinc agent collected is. the botton portion of the 
evaporator is ane« raised onto the di^t-xting tray 238 by 246 while its 
vapours flow via the passage 240 i.-.=, tS^ vapour tooa of absorber 218. 

to evaporation of the cooling a^t In boiler 212 tte wcic „edi«> 
becoKs v*at is called in the art -*ak soluticn" and flc« through passage 222 
and heat e«*anger 232 to the inlet 224 wtere it is admb«i to a ri* solution 
ocndng frcm the botton portion of ahsoriaer 218. 

The rich solutioa is raised ty puip 244 cnto the distributing tr^ 228 
of absorber 218. 

Fran here it is, on the ot^ hand, overflowing into the vapour roan of 
absoifcer 218 therebela. and absoibs t^^ .^pours of the cooling agent arriving 

thrcxigh passage 240. ^ thus enricr^ solutim collects in tha bottaa portico 
or liquid roan of absorber 218. 

to the other hand, the rixSi sclutioti flows via the passage 230 bade 
into the liquid roan of boiler 212 ^ it is .ax^red up by tte hot weak solutim 
in heat exchanger 232. 

Ihus, the v-aak solution is cooled down prior to its arrival via the 
passage 222 to the inlet 224. 

A oaiplete refrigerating o/cle is herewith closed. 
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A SORPnCN-TYPE PEFRICERflTOR OMHDSED GF CASINGS 
. A surption-type refri^rator of the above described worfcmg prmcipLe 
built \jp of casings in ocqpliance with the present invention is illustrated in 
Figs. 40 to 45. 

Basically, all what is needed are sinpie oonfinii>g platas 100 and a 
pair of spacers 102j and 102k, 

Details of spacers 102j are shcwi in Elgs. 40 a«l 41. It is seen that 
an upstream or first voxk chantser lA-IIA and a downstream or second work chanfcer 
IB-IIB are disposed directly above cna another ber^ath ani over, respectively, a 
10 partition 248. The phase transitioa oanpartirEnts of each voxk chanter lA-IIA and 
IB-IIB open, in ootpliance with one cf the main features of the present invention, 
directly into one another through orifices 106A and 106B, respectively. Ihus, 
passages 234 and 240 /Fig. 39/ fonned by pipe ocnduits in ocnventional refrige- 
rators may be dispensed with as indicated by the association of their reference 
characters with those of the orifioes i06A ard 1C6B in bradcets. 

In the instant case the orifioes i06A 106B are extended practically 
to the whole contacting areas of associated phase transicicn ccttpartnEnts lA and 
HA and IB and IIB, respectively, as was the case with Fig. 2. 

The distributing tray 228 of the absorber 218 has a chimney 223a fonted 
20 in the middle portion of it. 

The heat-transfer area 232a of the heat exdianger 232 may be fashioned 
from the spacer 102 j which shews the versatility of tte spacer concept according 
to the invention. 

Punps 244 and 246, syntolically indicated in Fig. 39, are, in tte in- 
stant case, ccnstituted by first and second thennosiphcns, respectively, design- 
ated by the same reference characters. 

As will be seen, the above described passages 222, 230 , 236, orifioes 
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106A and 106B, and themosiphons 244 and 246 intcrccnnect the :jhase cransiti.cn 
acxqpartnents of both wotJc chanibers lA-IIA and IB-IIB in the manner of sorpticn- 
-tyye refrigerators. 

Tie spacer i02j is sandudciied by a pair of cmfir.^j-.^ plaros 100 of its 
flat side size. The confining plates 100 are, along ti>eir dxcunf ermoes , joined 
b^- a web plate 250. The latter may be integral with one of confining plates 
100 or else ocnsist. of two parts eatii integral with an ether confining plate aixi 
iibutted against one another to form a casing. 

After filling in a work nedium the confining plates 100 and the web 
plate 250 will be naitually fixed e.^. by means of welding so as to form a 
hermetically closed work casing 100-102 j -250-100, 

A detailed illustration of spacer 102k is sho^^n in Fig. 42, 

Spacer 102k comprises, in additicn to passages 115 for heating 2nd 122 
for cooling, respectively, previously descrirnd a r-ir-ij^cr Tn^ossa^e 220 in vi'ich a . 
heat-transfer nedium such as brine is circulated for abducting a useful cooling 
outxvt as has been described in ocmection with Fig. 39. 

Partt^rrore, spacer 102k is provided with electric heating elaients 252 
and 254 which serve as means for heating the ascending broMries of ttenrosiphons 
244 and 246, respectively. In the L^^tant -rase, elerents 152 and 254 fom a 
parallel ocnnection joined, in a mnner knonci per se, by means of conductors 256 
and 258 to a d.c. or a.c, electrical power supply, not showa. 

As represented in Fig. 43, spacer 102k is shaped in the frirm of an L. 
Its shorter leg is destined to overlap one edge or narrow c-a? or work casing 
100-102j-250-100 and, therefore, its width oorxespcnds to tie axial size of tte 
letter. Collecting and distributing sectioos of passcrres 116, 122 and 220 are 
disposed in that overlapping portion of spacer 102k as stxxi in Fig. 42. 

Jlitual arrangenent or hennetically closed casings 100-102j-250-100 a«i 
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spaoers 102k is represented hi Fig. 44. Each work casing 100-102 j-250-100 is 
sancbdched by a pair cf spacers 102k. A series of snrh juxtaposed units is, in 
turn, sandwiched by a front plate 164 /Pig. 45/ and a bade plate 166. Obviously, 
confining plates 100 attached to wDrk casings 100-102j-25(>-100 are ocsircxi to both 
t^pes of units cooe they are assentoled as shown in Fig. 44 and nutually fi^ed by 
in-and-out bolts 168 in which case spacers 102k with <i «i in *i confining plates 100 
constitute, as it were, auxiliary casings 100-102k-100 with respect to woric cas- 
ings 100-102 j-250-lOO. 

Moreover, it *-ill be seen TUvit in such assertilerl position the reatirg 

10 passage 116 end the cooling passage 122 in auxiliary casings 100-i02k-100 

register with the boiler 212 and with both the condeEser 214 and the absorJaer 218, 
respecti\rely, in work casings 100-102 j-250-100 while passage 220 in auxxliary 
casings 100- 102k- 100 registers with the evaporator 216 in work casings 100-102 j- 
-250-100. Likewise, the heating elerents 252 and 254 in auxiliary casings 100- 
-102k-100 register with the first and seocnd thenr osi phons 244 awi 246, respect- 
ively, in woric casings 100-102 j-250-100. 

In qperaticn, a warmed up rich solution is sxjpplied via passage 230 
into the evaporating phase transition ocapartment lA in the boiler 212 as indic- 
ated by an arrow 260. Here the cooling agent beoomes evaporated from the ric±i 

20 solution as suggested by arrows 262 under the actioa of heating by means of steam 
flowing in passc»ges Ufi of adjacent auxiliary casings 100-102k-100. 

Vapcxirs of the cooling agent f Irw throog^ the erri^in> 106A into ccndens- 
ing phase transition oonpartoent IIA \*»erB they are precipitated on the confining 
plates 100 the opposite sides of which are contacted by cooling water flowing in 
passages 122 of adjacent auxiliary casin^r 100-102k-100 . 

Precipitated ooodaisate flows in directicn of arrows 264 ur<3er the 
dif ferenoe of pressure prevailing in the first or v^jstream woric ciianter lA-llA 
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and in the secmd or downstream work chanter IB-I3B via passages 236 onto the dis- 
tributing tray 238 in evaporator 216 enclosing the evaporating phase transition 
ocnpartment: IB of work charrber IBr-llB. Here, it receives the heat of the brine 
circulating in passage 220 of adjacent amciliary casings 100-102k-100 and evapo- 
rates. UierBfcp/, the brira cools dcwn and carries off the useful oooling out^jut 
of the r efr ige rat or . 

Une^'aporated ccndensate trickles down along ccnfining plates 100 into 
the licpiid rocm at the bottoni portion of the evaporator 216 fron where it is 
raised agaiii by second tharmosiphon 246 onto the distributing tr^ 238 as .Lndic- 
10 ated by arrow 266 so as to further its evaporation. Ihe driving force of the 

second thenoosiprian 246 is ensured by heat transferred from the heating elem^ts 
252 in adjacent auxiliary casings 100-10 2k-100 throu^ ocun i o n ocnfining plates 
100. 

Vapours of the cooling ager.t flow in direction of arrows 268 through 
the orifice 106B into the absorber 218 enclosing the absorbing phase transition 
ooipartnent IIB of the second or downstream work chamber IB-II3. There, they be- 
oone absorbed by films of work medim flowing downwards along ocnfining plates 
100 as indicated hy arrows 270. Ihus, the work medium is again enriched in cool- 
ing agent and is transfonned in rich solution. 
20 After evaporation of the cooling agent in boiler 212 the renaining and 

now weak soluticn withdraws therefrcm in direction of arrows 212 via the passage 
222 and flows, likewise due to a difference of pressures prevailing in first or 
upstream wsrk charnber lA-UA and seccnd or dcwnstreara work chanter IB-nB, to in- 
let 224, Here it is interndxed with the ridi soluticn withdrawing from absorber 
218 and dxculabed therewith by first thenoosiphon 244 as indicated by arrows 274. 
•aientDsiphcn 244 is driven by heat developed by heating elements 254 in adjacent 
auxiliary cafiinigs 100-102k-100 and transferred through comtm ocnfining plates 
100. 
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Tlie rich solutLon flcwing in thennosiphcn 244 is raised by the lattar 
to the level of dLstributing tray 228 of absorber 218 vitere it is bif-orcated, 

A portion of the rich solution is permitted to flow in direction of 
arrw 276 onto the distributing tray 228 ttereby ensurii^ that oonf ining plate 
areas within absorber 218 be suitably provided with work nedium for the perform- 
anoe of absorption. Sinoe this region of work casing 100-102 j -250-100 is in heat- 
-transfer relationship with passages 122 in c^ijaaent auxiliary casings 100-102k- 
-100, the rich solution is partly evaporated as indicated by arrows 218. Itowever, 
vapours thus foraed are permitted to flow back via tt^ chiimey 228a in directic^ 
of arrow 280 into the absorbing phase transition ootpartzent IIB in absoriser 213 
and beoone anew absorbed. 

An other portion of the rich solution flows via passage 230 back into 
boiler 212 as indicated by arrows 282, It is v,-ar3ed up in heat exchanger 232 by 
the heat of the veak solution flcfcxr^j; in ooLsnter-current therewith in direction 
of arrow 272 which is, in turn, ocoled down. 

As will now be apparent fran what has been explained above, a pair of 
vork casing 100-102j-250-100 and auxiliary casing 100-102k-100 actually perform 
a oarplete refrigerating cycle inherent to the oonnection diagram shown in Fig. 
39. Utus, the invention permits to manufacture also sorption-type refrigerators 
in rtedianized mass production. 

Hiough, in the instant case, thermosiphons are used for punps 244 and 
246, it will be apparent that other types of puqgs such as irechanic or electro- 
mechanic devices might be CTplpyed as wall. Bowe\er, tberrDsiphans which are 
readily feasible with the present invention are, because of their siitplicity, 
superior as regards both oanstruction and operaticn. 

CLOSING FEMAFKS 

Hereinbefore the invention has been described with spacers in tte fom 
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of s^arate inserts for reasons of lucidity of explanaticn. It is, however, 
apparent that cxanfining plates themselves oould ha\« been fashioned to spacers as 
described in ocnnecticn with Fig. 7 which illustrates such principle. 

Oonoeming the work materials selected for various parts of casings it 
is to be considered that the nnst stringent requirenent to be net by ccnf ining 
plates is their suitable heat oonciuctivity. Therefore, they will preferably be 
made of sheet metal. 

Ctt the other hand, work raterials for spacers will be selected, in con- 
sideraticn of their function. For instance, in the escnplified entxadiitent shown 
in Fig. 38 the partiticns 112 may be nace of sheet mstal v^le the spacer 102 it- 
self nay be drawn or cast. Or, it has been riantianed in ocnnectiai with Fig. 43 
that the heat-transfer area 232a of the heat exchanger 232 may be fashica^ frcn 
•;iTe spacer 102 j. Hcws\er, for reasons of good heat conductivity it may be naoe 
of sheet metal while other portions of the ^laoer 102 j may consist of a work nuts- 
rial of poor heat conductivity sucii as plastics. 

Moreover, viiile work casings 100-102j-250-100 are covered with sheet 
3etal, the spacers 102k which form tSe auxiliary casings 100-102k-100 vrfien sand- 
wiched by a pair of work casings 100-102j-250-100 may entirely be of synthetic 
material, a possibility obviously of great bearings n producticn costs. 

With the exception of Fig. 37, spacers have been shown only where they 
perfona heat-engineering functions. It is, however, apparent that spacers have 
also static significance. Thus, in contrast to illustraticn, they will be 
enployed where^^ there is need to counteract indenting or bulging forces due to 
difference of pressures prevailing cn opposite sides of ccnf ining plates as shown 
in Fig, 37. 

Heat-engineering outqputs and, thus, sizes of teat-engineering apparatus 
aooording to the present inration as weU as nimbers of enployed casings may 
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vary within wide limits. However, the present iirration pecaits to obtain a re- 
quired output sinply by varying the nurrter of .^•■^onn casings as has been hintad 
at. Ocnsequently , a limited series of casings of different sizes will permit to 
caapose heat-engineering a^^iaratus of very dif Serent out^aits \Aiich is obviously 
an outstandLng advantage of the v^resent inventicn. 
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THE EMBODIMENTS OF THE INVENTION WHICH AN tKCWJSlVZ 
PROPERTY OR PRIVILEGE IS CLAI.MED ARE DEFi:JED AS FOLLOS : 



dynamical processes comprising a pair of mutually opposite phase 
treinsistors of a work medium, said apparatus having a work cham- 
ber with a pair of phase transition compartnients which are dis- 
posed in at least one casing consisting of confining plates and 
at lea*; one spacer therebetween, characterized in that 

at least tvo work cha-bers ire provided the phase tran- 
sition compartments of each of which open directly into one 
another. 

2. The heat-engineering apparatus according to claia 1, 
characterized by comprising 

- a plurality of casings abutted against one another 
flatwise along common confining plates, and 

- oni2 phase transition compartment in each of said 
casings . 

3. The heat-engineering apparatus according to claim 1, 
characterized by comprising 



- a plurality of casings abutted against one another 
flatwise along connaon confining plates, 

- spacers in said casings, 

- a plurality of phase transition compartments of the 
same function in each of said casings, and 

- siphons formed by said spacers and interconnecting 
said phase transition compartirents in each of said 
casings . 



1. 



A heat-engineering apparatus for carrying out ther:no- 
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The heat-engineering apparatus acco: 



!i-q to clair. 3 



characterized by conprisina 

- a first casing, 

- a second casing adjacent to said first casincr, 

- siphons in said second casing, and 

- a cooling passage in 3aid first casi.--: rcgi s-.?ri-c: 
at least partly vitr. a^Ld sipncns. 

5- The heat -engir.oe ring apparatus accorc:*- tc cl^:.- 

characterized by co.T^prising 

- a casing, 

- a spacer in said c-3ir.", 

- an evaporating phr.se transition conp^rtzienc m said 
casing, and 

- a demister -e-ns do.r.st ream said evapcratir.c r.nase 
conpartnent forned by said spacer. 

6. The heat-engineering apparatus according to claia 5, 

characterized by comprising 

- a condensing phase transition cor.partrjent , and 

- a deaeratinq ccm?ar-r:ent comunicat in-j with said con- 
densing phase transition coapart.-nent through a ?res?-^e 
reducing .-seans , 

7- The heat-engineering apparacus accordiria to claia 6, 

characterized by conprisina 

- a condensing phase transition compartaent with a pres- 
sure reducing means, and 

- an extension in said condensing phase transition 
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compartment upstream said pressure reducing means 
deli-Tiiting a pre-deaerating bay or niche in said con- 
densing phase transition compartment. 

8. The heat-engineering apparatus according to claim 7, 
characterized by comprising 

- a plurality of casings, 

- condensing phase transition compartments in said cas- 
ings, and 

- a further casing comprising deaerating compartments 
communicating pairwise vith said condensing phase 
transition compartments. 

9. The heat-engineering apparatus according to claim 8, and 
formed as a multi-effect evaporator, characterized by comprisinc 

- a pair of adjacent casings abutted against one another 
flatwise along a common confining plate, 

- at least two evaporating phase transition compartments 
in one of said casings, 

- at least two condensing phase transition compartments 
in the other one of said casings, 

- an upstream work chcunber consisting of one of said 
evaporating phase transition compartments and one of 
said condensing phase transition compartments, and 

- a downstream work chamber consisting of the other one 
of said evaporating phase transition compartment, 
and the other one of said condensing phase transition 
compartments , 

5-^ 



- the condensing phase transition compartment of said 
upstream work chamber being heat-transfer relatio=- 
ship with the evaporating phase transition compartment 
of said downstream work chamber through said common 
confining plate. 

10. The heat-engineering apparatus according to claim 9; 

characterized by comprising 

- a pair of adjacent casings, 

~ a common confining plate ther^cetween , 

- an upstream work chamber, 

- a downstream work chamber, 

- said work chambers comprising -ach an evaporating phase 
transition compartment in one of said casiings and a 
condensing phase transition c-?partment in the other 
one of said casings, 

- an overflow weir at the downstream end of the evapor- 
ating phase transition compartment of said upstream 
work chamber, 

- a channel communicating with the evaporating phase 
transition compartment of saic upstream work chamber 
through said overflow weir, 

- a partition in said channel, 

- a vapour conducting passage on one side of said parti- 
tion , 

- a liquid conducting passage on the other side of said 
partition, 

- a vortex chamber at the end of said vapor conducting 

5^ 
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passage , 

- an orifice in said common confining plate at the cen- 
ter of said vortex chairJDer coding directly into the 
condensing phase transition cmpartment of said up- 
stream work chamber, and 
- a siphon connecting said liquid conducting passage 
with the evaporating phase transition cqmpartinent cf 
said downstream work chamber. 
11. The heat-engineering a?parac-^s according to claim 10, 

characterized by comprising 

- a downstream work chamber, 

- an evaporating phase trar.sit^n ccmpartrr.ent in saic 
downstream work chamber, 

- an overflow weir at the cowzs-ream end of said evapor- 
ating phase transition cccip^rtment , and 

- a dam at the upstream end cf said evaporating phase 
transition compartn^nt Ic^r than said overflow weir. 

12. The heat-engineering appar^rus according to claim lU 

characterized by comprising 

- a first casing, 

- a second casing, 

- a first common confining place therebetween, 

- evaporating phase transitioi compartments in said 
first casing and said second casing, 

- orifices in said first conmon confining plate connec- 
ting pair..'ise the evaporatiiig phase transition conpar^- 
ments in said first casinc with the evaporating phase 

61 
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transition compartments in said second casing, 

- a third casing adjacent to one of said first and 
second casings, 

- a second common confining plate between said third 
casing and the pair of said first and second casings, 

- condensing phase transition compartments in said third 
casing, and 

- siphone in said first and second casings interconnec- 
ting the evaporating phase transition cora=art-ents of 
said first and second casings, respectively, and having 
each 

- a common intermediate branch in one of said first and 
second casings, 

- a cooling passage in the ether one of saiz first and 
second casings for conducting a solution to be evapor- 
ated , and 

- siphons in said third casing interconnecting its con- 
densing phase transition compartments and having each 
an ntermediate branch, 

- the common intermediate branches of the siphons in 
said first and second casings being in heat-ti'ansfer 
relationship with said cooling passage through said 
first common confining plate, and with the intermediate 
branches of the siphons in said third casing through 
said second common confining plate. 

13. The heat-engineering apparatus according to claisi 12, 

characterized by comprising 
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- a casing, 

- an upstream phas^ -transition compartment in said casing 

- a downstream ?ha=t£ -ransition compartment in said 
casing, and 

- a heat-transfer airea in each of said phase transition 
compartments , 

- the heat-transferr area in said upstream phase transi- 
tion ccmpartment i^L-g greater than the heat-transfer 
area in said dov-stream phase transition compartment. 

14. The heat-engineeriJO^ apparatus according to claim 13, 
characterized by comprising 

- a pair of adjaceair casings, 

- a commcn confininc: plate therebetv/een , 

- a downstream condensiiig phase transition compartment 
in one of said adjracent casings, and 

- a cooling passage in che other one of said adjacent 
casings in heat -transfer relationship with said down- 
stream condensing- phase transition compartment through 
said common confimiag plate, 

15. The heat-engineering apparatus according to claim 14, 
characterized by comprising 

- a pair of adjacent casings, 

- a common confininc: plate therebetween, 

- an upstream evaporating phase transition compartment 
in one of said aditaceat casings, and 
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- a heating passage in the other one of said adjacent 
casings in heat-transfer relationship with said up- 
stream evaporating phase transition compartment through 
said common confining plate. 

16. The heat-engineering apparatus according to claim 1, and 
formed as a multi-flash evaporator, characterized by comprising 

- a plurality of work chambers comprising each 

- an adiabatically evaporating phase transition com- 
partment, 

- a condensing phase transition compartment, and 

- throttle means separating the adiabatically evaporating 
phase transition compartments of r.rid work chambers 
from one another. 

17. The heat-engineering apparatus according to claim 16, 
characterized by comprising 

- an upstream condensing phase transition compartment, 

- a downstream condensing phase transition compartment, 
and 

- a heat-transfer area in each of said condensing phase 
trcuisition compartments, 

- the heat-transfer area in said upstream condensing 
phase transition compartment being smaller than the 
heat-transfer area in said downstream condensing phase 
transition compartment. 

18. The heat-engineering apparatus according to claim 16, 
characterized by comprising 

- a casing. 
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- a first partition in said casing separating a lower 
adiabat tcally evaporating phase transition cornpartrr.ent 
from an upper condensing paase transition compart;:ient , 
and 

- an orifice for the passage of vapours in said first 
partition opening directly from said adiabat ically 
evaporating phase transition compartment into said 
condensing phase transition compartment. 

19. The heat-engineering apparatus according to claim 18, 
characterized by comprising 

- a pair of adjacent casings, 

- a common confining plate therebetween, 

- adiabatically evaporating phase transition compartr.ents 
in said adjacent casings on both sides of said concnon 
confining plate, and 

- siphons for serving as throttle means between adjacent 
adiabatically evaporating phase transition compartments 
constituted by a pair of adjacent adiabatically evap- 
orating phase transition compartments and an orifice 

in said common confining plate at the lower extremity 
thereof. 

20. The heat-engineering apparatus according to claim 18, 
characterized by comprising 

- an adiabatically evaporating phase transition compart- 
ment associated with a plurality of condensing phase 
transition subcompartments , and 
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- cooling passages sandwiched pairwise by said conden- 
sing phase transition subcompartraents. 

21. The heat-engineering apparatus according to claim 20, 
characterized by comprising 

- cooling passages, 

- packings in said cooling passages sealing them against 
the ambiency, and 

- a reinovable lid carrying said packings. 

22. The heat-engineering apparatus according to claim 21, 
characterized by comprising 

- a casing, 

- a first partition in said casir.g separating a lower 
adiabatically evaporating phase transition compart- 
ment from an upper condensing phase transition com- 
partment, 

- a second partition in said adiabatically evaporating 
phase transition compartment transv/.rse of said first 
partition, and 

- a distillate conducting passage delimited acainst said 
adiabatically evaporating phase transition coirpart- 
ment by said second partition. 

23. The heat-engineering apparatus according to claim 22, 
characterized by comprising 

- a first partition, 

- a second partition, 

- a distillate conducting passage. 
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- orifices in said first partition for the passage of 
vapours , 

- a distillate collecting trough beneath said orifices 
in said first partition, and 

- a distillate discharging orifice in said second par- 
tition at the downstream end of .«;aid trough. 

24. The heat-engineering apparatus according to claim 16, 
characterized by comprising 

- a pair of casings, and 

- a plurality of phase transition compartments of the 
same function arranged above one another in each casing. 

25. The heat-engineering apparatus according to claim 24, 
characterized by comprising 

- a pair of adjacent casings, 

- a plurality of adiabatically evaporating phase tran- 
sition compartments in one of said adjacent casings, 
and 

- a plurality of condensing phase transition compartments 
in the other one of said adjacent casings. 

26. The heat-engineering apparatus according to claim 25, 
characterized by comprising 

- a pair of casings, 

- a coranon confining plate therebetween, 

- an adiabatically evaporating phase transition compart- 
ment formed as a vortex chamber, 

- a condensing phase transition compartment, and 
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- an orifice in said conmon confining plate at the canter 
of said vortex chamber connecting said adiabatically 
evaporating phase transition compartment directly with 
said condensing phase transition compartment. 

27. The heat -engineering apparatus according to claim 26^ 
characterized by comprising 

- a vortex chamber, and 

- a curved nozzle upstream said vortex chamber comprising 
an initial £.»ction of contracting cross-sectional area 
and a final section of expanding cross-sectional area. 

28. The heat-engineering apparatus ac-cordinc to claisi 25, 
characterized by comprising 

- a common confining plate, 

- a pair of upstream work chambers, 

- a pair of downstream work chambers, 

.- said work chambers comprising each an adiabatically 
evaporating phase transition compartment and a conden- 
sing phase transition compartment, 

- first siphons interconnecting the adiabatically evap- 
orating phase transition compartments of said pair 
of downstream work chambers, and 

- second siphons interconnecting the condensing phase 
transition compartments of said pair of upstream work 
chambers , 

- said siphons being in heat-transfer relationship 
through said common confining plate. 
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29. The heat-engineering apparatus according to claim 25, 

characterized by comprising 

- a first casing comprising idiabatically evaporating 
phase transition conpartsjents , 

- a second casing adjacent to said first casing and 
comprising condensing phase transition compartments ^ 

- a common confining place therebetween, 

- a supply passage for conducting a solution to be 
evaporated in said firsr casing and 

- a cooling passage fcr conducting a cooling medium in 
said first casing, 

- said passages being in heat-tirsnsf er relationship with 
the condensing phase -rar.sicion compar-:aents in said 
second casing through said common confining plate. 

30. The heat-engineering apparatus according to claim 25, 

characterized by comprising 

- a first casing comprising adiabatically evaporating 
phase transition conpax-tments , 

- a second casing adjacent to said first casing and 
comprising condensing phase transition compartments, 

- a comiDon confining plate therebetween, 

- a supply passage for conducting a solution to be evap- 
orated in said first casing, and 

- a heating passage in said second casing in heat-trans- 
fer relationship with said supply passage through said 
common confining plate. 
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31. The heat-engineering apparatus according to claim 24, 
characterized by comprising 

- a casing, 

- complete work chambers eirranged above one another in 
said casing and comprising each 

- an adiabatically evaporating phase transition com- 
partment and 

- a pair of condensing phase transition suhccnpart-T.ents 
sandwiching said adiabaiically evaporating phase 
transition compartment within said casinc. 

32. The heat-engineering apparatus according to claim 31, 
characterized by comprising 

- an upstream adiabatically evaporating phase transition 
compartraenc delimited by an upstream channel for con- 
ducting a solution to be evaporated, 

- a downstream adiabatically evaporating phase transition 
compartment beneath said upstream adiabatically 
evaporating phase transition compartment delimited by 

a downstream channel below said upstream channel, and 

- throttle orifices in said upstream channel above said 
downstream channel. 

33. The heat-engineering apparatus according to claim 1, and 
formed as a sorption-type refrigerator, characterized by com- 
prising 

- a hermetically closed casing with a filling of work 
medium. 
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- a first or upstreaa work chamber in said nenaetically 
closed casing coinprisinc an evaporating phase tran- 
sition coiapartment and a condensing phas« transition 
compartment , 

- a second or downstream work chamber in said hermetical- 
ly closed casing comprisir-g an evaporating phase tran- 
sition cor.partnent and an abscrbinc phare transition 
compartment , 

- a boiler formed by the evaporating phase transition 
compartment of said first or upstream work chamber, 

- a condenser formed by the condensing phase transition 
compart-ent cf said first zc upstrean wcrk cha.T.ber, 

- an evaporator fomed by the evaporating phase trcinsi- 
tion compartment of said second cr downstream work 
chamber , 

- an absorber formed by the absorbing phase transition 
compartment of said second or downstream wor!t chamber, 

- means in said hermetically closed casing interconnec- 
ting said boiler, said condenser, said evaporator and 
said absorber in the manner of a sorption-type refrig- 
erator, 

- means for heating said boiler, 

- means for cooling said condenser and said absorber, and 

- means for abducting heat from said evaporator. 



34. 



The heat-engineering apparatus according to claim 33, 



characterized by comprising 
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- a herneticallv closed casing with a rilling of vcrk 
nedium, 

- themosiphons in said herniecically closed casir.r for 
circulating said work medium therein, and 

- Tyzans for heating said thermosiphons . 

35. The heat-engineering apparatus accordi-r to clair: 33, 
characterized cy conprising 

- a hermetically closed casip.a, 

- a spacer therein, 

- a heat exchanger in said spacer, 

- a passage for rortduc":ing a strong sclution, an-i 

- a passage for conducting a weak soluricn, 

- said passages being in heat-transfer relationship with 
one another by neans of said heat exchanger. 

36. The heat-engineering apparatus according to clain 33, 
characterized by comprising 

- a hermetically closed work casing with a fillizc of 
work medium comprising 

- a boiler, 

- a condenser, 

- an evaporator, 

- an absorber, 

- a first thenaosiphon associated with said evaporator 
for circulating said work medium therein, 

- a second thermos iphon associated with said absorber 
for circulating said work medium therethrough. 
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a pair of auxiliary casinge sandviching said work 
casing and comprising each 

a heating passage registering with said boiler, 
a cooling passage registering with both said conden- 
ser and said absorber, 

a passage registering with said evaporator for conduc- 
ting a heat-transfer niedium, and 

heating means registering with said first thermosiphon 
and said second thermosiphon. 
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